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CONSPECTUS    OF  THE  FAMILIES   AND    GENERA 
OF  THE  niATOMACEJE. 

The  following  Synopsis  includes,  so  far  as  I  am  aware,  either  as 
admissible,  or  among  the  Synonyms,  the  name  of  every  Genus 
hitherto  constituted. 

The  reasons  for  abolishing  certain  genera,  and  also  an  organ- 
ographic  review  of  all  the  admissible  genera,  will  be  given  here- 
after. 

Although  a  long  and  patient  study  of  living  forms  is  necessary  to 
a  full  understanding  of  these  minute  and  wonderful  organisms,  such 
a  study,  which  would  be  impossible  to  many,  is  not  needed  to  use 
an  artificial  Key  to  their  classification. 

The  general  build,  the  ^'  tout  ensemble,''^  is  quite  characteristic, 
and  unchangeable.  Great  variations  of  form,  size,  and  sculpture 
may  exist,  but  there  is  a  something  in  the  general  appearance  of 
the  siliceous  frustules  (skeletons)  which  enables  the  Diatomist  (Anat- 
omist) to  readily  group  them,  and  pretty  naturally  too  ;  nay,  often 
to  do  this  from  a  single  fragment  (bone).  It  is  quite  likely  that,  in 
using  this  Synopsis,  the  name  arrived  at  may  not  be  that  generally 
given,  but  probably  it  will  be  found  upon  referring  to  the  indicated 
number  among  the  Synonyms;  e.g..  Dr.  Arnott's  Eupleuria,  is 
partly  Entopyla,  Ehrenberg ;  partly  Gephyria,  Arnott.  Z>imere- 
gramma^  Ralfs,  is  partly  Diatoina  of  this  Synopsis.  Folymyxos, 
Bailey,  is  HalionyXy  Ehr.,  etc. 
Vol.  I. — No.  i.  i 
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The  figures  in  the  S.  B.  D.,  and  in  the  Microscopical  Journal, 
especially  from  Dr.  Greville's  drawings,  or  engraved  by  Tuffen 
West,  may  generally  be  relied  upon ;  but  even  these  are  often  im- 
perfect; e.g.,  Odoittidium,  W.  '^.  =:Dimeregramma,  Ralfs,  Har- 
risonii,  is  figured  in  the  S.  B.  D.  as  moniliform  striate,  and  so  copied 
in  Pritchard ;  it  is  costate,  not  moniliform  striate.  In  working 
therefore  the  Synopsis  from  the  engraved  figures,  if  there  should  be 
a  disagreement,  before  condemning  it,  refer  to  the  diatom  itself. 
Doubtless  there  are  errors,  and  any  correction  of  these,  or  any  sugges- 
tions of  improvement,  will  be  gladly  received,  and  fairly  considered. 
A  synopsis  of  the  Species  will  probably  follow  in  due  time. 

The  general  appearance  of  the  diatoms  as  mentioned  in  this 
Synopsis,  is  such  as  would  be  presented  in  using  a  good  J-"  or  -J" 
objective,  with  direct,  or  moderately  oblique,  illumination,  and  an 
amplification  of  about  500  diameters. 

DEFINITIONS. 

By  Frustule  is  meant  the  whole  siliceous  box  or  epiderm — always 
of  two  parts,  one  slipping  over  the  other,  or  with  edges  opposed. 

'^y  Front  view  (f.  v.)  is  meant  that  view  of  the  frustule  which 
presents  the  line  of  suture  or  self-division;  and  Side  view  (s.  v.), 
that  view  which  presents  fully  the  raphe^  or  the  sculptured  or 
marked  valve.  These  terms  are  employed,  not  as  the  best,  but 
because  already  in  use  under  the  authority  of  the  Rev.  W.  Smith 
{British  DiatomacecE)  and  Mr.  J.  Ralfs.  {Pritchard'' s  Infusoria.^ 

Valve  (v.)  always  means  the  side  view. 

^  In  the  diagram  the  frustule 

^im'iii'iiiin'iiiiiM.miiii'i'iimtii'iis^-^iiifi>i. i:-iiKiiiiiiiiii,iiiiiMtiiiiinir^       {^Naviculd^   is    sccu   in    f.  V. ; 

^1  ~_  Id    c  d  line  of  suture;    the  space 

^•'-i<t"''> ii'.M:.i>,ii.....i.i..iiiiiiii,^'g'^^^P;h.i\<iiii!iiii<iiiti>ii.viiTr'iiiiMatiiy      bctwecn   A  and    b,    which    is 

B  .  ' 

smooth,  is  the  connecting  zone 
of  W.  Smith ;  the  annuius,  or  cingulum  of  other  authors ;  really  it  is 
the  sides  of  the  box  of  which  a  and  b,  valves,  are  top  and  bottom. 

A  frustule  is  said  to  be  much  developed  in  f.  v.  when  the  axis 
which  is  parallel  to  the  sutural  line  is  (much)  shorter  than  the 
other ;  the  former  is  called  the  longitudinal,  the  latter  the  trans- 
verse;  the  '^sutural  zone"  itself  may  be  narrow  or  broad. 

By  Raphe  is  meant  a  true  cleft,  generally  on  the  valve,  and  in- 
terrupted by  a  median  nodule,  and  with  terminal  nodules;  as  in 
Navicula.     It  is  sometimes  called  a  **  median  line." 
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By  Pseudo-raphe  is  meant  a  simple  line,  or  blank  space,  without 
nodules  ;  not  a  true  cleft,  as  on  valves  of  Striatella.  Probably 
all  diatoms  have  more  or  less  perfect  raphae.  In  Tribe  I.  it  is 
quite  evident;  in  Tribes  II.  and  III.  it  is  obscure j  most  of  the 
Valves,  however,  of  Tribe  II.  have  a  pseudo-raphe.  The  terms  stri- 
ate and  costate  are  used  in  the  sense  in  which  they  have  generally 
been  received ;  the  former  indicating  a  fine  marking,  the  latter,  a 
coarser,  or  ribbed  appearance.  Striae  may  be  simple  fine  lines  (con- 
fluent dots),  or  distinctly  dotted,  moniliform,  ox  granular.  When 
the  striae  or  costae  are  not  interrupted  by  a  median  line,  or  raphe, 
the  valve  is  said  to  h^ pervious  striate  or  costate ;  and  when  on  half 
the  valve,  dimidiate  striate  or  costate. 

Bacillar.     Much  longer  than  broad;  e.g.,  Navicula,  Synedra. 

Arcuate.  One  margin  of  valve  or  frustule  more  curved  than  the 
other.  The  convex  side  is  sometimes  termed  the  dorsum,  the  con- 
cave, or  flat  side,  the  venter.  When  the  valve  has  margins  unequally 
curved  in  opposite  directions,  it  is  said  to  be  cymbiform,  or  lunate ; 
e.g.,  Euodia. 

Bent.     With  margins  curved  alike,  and  in  the  same  direction. 

Genuflexed.  One  margin  with  a  sharp  bend,  or  sometimes  both ; 
frustule  more  or  less  bow-shaped,  as  in  Achnanthes. 

Septae  are  internal  plates  ;  as  in  Rhabdonema  and  Striatella ; 
these  are  frequently  (always?)  perforate. 

Vittae  are  prolongations  from  the  margin  inwards,  imperfect  sep- 
tae, as  in  Grammatophora. 

Processes  are  projections  usually  most  prominent  in  f.  v. ;  places 
of  attachment  of  the  filamentous  (probably  of  other)  forms,  as  in 
Biddulphia ;  the  name  is  hardly  applicable  to  simple  blank  spaces, 
as  on  the  concave  valve  of  Gephyria,  or  on  valves  of  Dimeregramma, 
or  Plagiogramma. 

Ocelli  are  pseudo-openings  (processes)  with  well-marked  outlines 
when  the  valve  is  in  view,  as  in  Auliscus. 

Alae  are  expansions,  usually  of  the  margin  of  the  valves,  as  in 
Surirella;  sometimes,  however,  on  the  valve,  as  in  Amphiprora  ; 
they  are  also  termed  wings.  When  the  alae  are  imperfectly  devel- 
oped, as  in  Nitzschia,  the  valve  is  said  to  be  keeled  or  carinate. 

A  true  raphe  usually  runs  along  the  margin  of  the  wing  or  keel, 
and  often,  as  in  some  NitzschiecB,  there  is  also  a  pseudo-raphe. 

The  term  cellular  ox  cellulose  is  applied  to  valves  coarsely  marked, 
and  having  a  hexagonal  or  angular  structure. 
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A  frustule  is  said  to  be  complex  when  it  has  several  sets  of  valves, 
as  some  Naviculos;  and  compound  when  each  valve  consists  of  two 
or  more  plates  of  different  structure,  as  in  Arachnoidiscus. 

The  conditions  frondose,  stipitate,  filamentous,  tubular,  etc.,  I 
have  not  considered  sufficient  to  warrant  the  formation  of  new  gen^ 
era.  A  long  study  of  living  forms  has  convinced  me  that  these 
characters  are  fleeting, — ^not  to  be  relied  upon. 

Among  the  Schizonemece,  e.g.,  the  fronds  are  quite  variable 
which  inclose  the  same  siliceous  frustules ;  and  the  fronds  them- 
selves vary  with  the  habitat.  The  tubes  of  Colletonema  and  Ency- 
one7na  disappear  in  quiet  waters,  and  the  frustules  become  imbedded 
in  amorphous  jelly,  or  quite  free. 

I  also  attach  small  importance  to  the  number  of  striae,  or  mere 
outline.  As  a  part,  however,  of  the  general  structure  of  the  valves, 
such  characters  as  pervious  striate  or  costate,  moniliform  striate,  cel- 
lulose, filamentous,  etc.,  have  been  admitted  when  other  characters 
were  not  sufficient.  I  have  admitted  some  genera  very  unwillingly, 
e.g.,  Stauroneis,  which  really  belongs  to  Navicula. 


SYNOPTICAL    ARRANGEMENT. 

CLA'SS     CRYPTOGAMIA. 

Sub-class  ALG^.    Natural  Order  DIATOMACE^. 

Plant  a  Frustule  {siliceous  box),  bivalve,  pseudo-unicellular,  and 
with  an  external,  more  or  less  apparent,  gelatinous  envelope,,  and 
an  internal  investing  membrane,  with  endochrome.  Gemmiparous 
INCREASE  by  Self-Division.     Reproduction  by  Conjugation. 


Tribe  I. 


Frustules 
mostly  bacillar 
in  s.  V. ;  some- 
times broadly 
oval : 


'  always  with 


without 


RAPHIDIE^. 

(  a  distinct  raphe  and  nod- 
ules on  one  or  both 
valves  ;  central  nodule 
rarely  wanting  or  ob- 
scure ;  valves  simple  or 
complex  ;  raphe  gener- 
ally prominent  in  s.  v., 
occasionally  in  f.  v., 
especially  when  con- 
stricted, with  nodules 
at  the  constrictions ; 
teeth,  spines,  awns,  or  pro- 
cesses. 


I 
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Tribe  II.     PSEUDO-RAPHIDIE^. 


always  with  either^ 


Frustules 
generally  bacil- 
larins.v.  some- 
times broadly- 
oval  ;  or  sub-  ., 
orbicular — very 
rarely  orbicu- 
lar. Frustules 
with  or  without 
nodules ; 


without 


never 


rarely 


'  a   pseudo  -  raphe    (simple 

line  or  blank  space)  on 

one  or  both  valves;  or 

longitudinal  septae  or  vit- 

tae  in  f.  v.,  or 
valves  fusiform,  sigmoid, 

beaked,  or  alate,  or 
with  numerous  transverse 
ribs,  plicae,  costae, 
striae,  or  rows  of  gran- 
ules on  one  or  both 
valves,  rarely  regularly 
radial ;  costae  some- 
times showing  in  f.  v. 

'  except  spines 
very  rarely 
among  the 
Surirellese, 
or  Tabella- 
riese,  when 
the  charac- 
ter is  al- 
ready suffi- 
ciently in- 
dicated by 
the  above. 


processes, 

teeth, 

spines,  .  . 

awns, 

or  true 
raphe 
on  the 
valves; 


angular  in  s.  v. 
hyaline, 
unstriate,  or 
<    much  developed  in  f.  v., 

unless     longitudinally 

septate. 


Tribe  III.    CRYPTO-RAPHIDIE^. 


Frustules 
generally  cir- 
cular, sub-cir- 
cular or  angular 
in  s.  v.,  more 
rarely  elliptical 
oval,  or  bacil- 
lar. 


either 


never 


much  developed  in  f.  v., 
and  filamentous ;  or 

with  processes,  teeth, 
spines,  or  awns  ;  or 

more  or  less  hyaline  or  ir- 
regular ;  or 

transversely  septate  (or 
costate)  in  f.  v. 

with  a  central  linear  blank 
space  or  true  raphe,  on 
the  valves. 
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ANALYSIS    OF    THE    FAMILIES. 

Tribe  I.    RAPHIDIE^. 

(  Frustules  with  valves  alike 2 

(  Frustules  with  valves  unlike .,..  i 

(  Valves  cuneate 8C 

(  Valves  not  cuneate 7 

(  Valves  symmetrically  divided  by  the  raphe 4 

(  Valves  not  so  divided 3 

Valves  alate,  or  obliquely  striate 4 

Valves  not  as  above,  more  or  less  arcuate  or  cymbi- 

form 8A 

f  Valves  with  central  nodule  equally  distant  from  ends.  8B 

^'    \  Valves  not  as  above 5 

\  Valves  with  central  nodule  obscure  or  wanting 8B 

\  Valves  not  as  above 6 


I. 


2. 


5 


,      (  Valves  with  central  nodule  unequally  distant  from  ends      8C 
l^-Valves  not  as  above 7 

[  Frustules  genuflexed,  nodule  or  stauros  on  one  valve, 


\ 


]       usually  on  the  concave  margin  (at  the  constriction), 


valves  rarely  broadly  oval 8D 

L  All  others,  valves  generally  broadly  oval,  rarely  bent.      8E 

f  A  w Cymbelle^ (I.) 

I  B .Navicule^e (11.) 

8.    -{    C    GOMPHONEME^.  (III.) 

I    D    ACHNANTHE^  ...  (IV.) 

[  E *.i.».* COCCONIDE^....     (V.) 

Tribe  II.     PSEUDO-RAPHIDIE^. 

'  Frustules  compound;  really  or  apparently  longitudi- 
J       nally  septate  or  vittate ;  septae  or  vittae  showing 

)       distinctly  in  f.  V i 

(^  Frustules  not  as  above,  or  only  seen  in  s.  v 2 

[  Arcuate  in  f.  v.  (apparently  septate  ?),  valves  alike,  or 
J       differing  only  by  a  pseudo-nodule  at  ends  of  con- 
cave valve 9A 

All  others 9B 

Valves  circular,  sub-circular,  very  broadly  oval,  or  dif- 

2.    -j       ferently  costate 3 

Valves  not  as  above 4 

f  Valves  mostly  hyaline,  with  a  few  pervious  costae 
(scalar i form),  or  arcuate  f.  v.,  with  valves  differ- 
ently costate,  really  septate  in  f.  v.  ..1 9B 

[  All  others 9C 


1 
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Valves  fusiform,  sigmoid,  or  beaked,  or  one  margin 

4.    ■<(       more  strongly  marked  than  the  other 9C 

Valves  not  as  above 5 

Valves  transversely  undulate  (undulations  conspicuous 

in  f.  v.),  with  transverse  shaded  bands 9C 

Valves  not  as  above 6 

Frustules  in  f.v.  with  beaded  margins  (especially  on  one 

6.   l       side),  not  ends  of  costae;  or  carinate,  or  alate 9C 

Frustules  not  as  above 7 

Valves  pervious  or  dimidiate,  costate  or  striate,  or  trans- 
versely or  irregularly  dotted  (not  carinate  or  alate)  9A 

Valves  not  as  above 8 

Frustules  with  a  row  of  marginal    sub-capitate  pro- 

8.  -l       cesses,  or  alate,  or  carinate 9C 

Frustules  not  as  above 9A 

A FRAGILARIE.E....      (VI.) 

B Tabellarie^e...     (VII.) 

C SURIRELLEiE  ....     (VIII.) 


A 


^■\ 


J 

■{ 


6.1 


Tribe  III.    CRYPTO-RAPHIDIE^. 

Frustules  cylindrical,  or  flattened,  valves  alike  (termi- 
nated by  a  calyptra)  ;  pointed  with  a  bristle 18A 

Frustules  not  as  above i 

Frustules  with  valves  unlike,  or  mostly  smooth ;  and 
furnished  with  awns,  horns  (elongated  processes), 
spines,  or  setae,  which  are  sometimes  absent  or 
imperfect  in  fossil  forms  ;  frequently  imperfectly 
siliceous,  valve  not  ribbed  radially,  or  cellulose 18A 

Frustules  not  as  above 2 

Frustules  imperfectly  siliceous,  connecting  zone  more 
or  less  turgid  ;  connected  in  distant  series :  valve 
angular,  with  long  central  spine 18A 

Frustules  not  as  above 3 

Valves  with  a  single  pseudo  nodule 18G 

Valves  not  as  above 4 

Valves  lunate,  not  transversely  costate,  or  septate 18G 

Valves  not  as  above 5 

Valves  somewhat  hispid  ;   with  sinuato-reticulate  lines 

(not  rayed) 18G 

Valves  not  as  above 6 

Valves  circular  or  angular,  not  much  developed  in 
f.  v.,  with  (obscurely)  reticulate  centre,  and  con- 
spicuous, pore-like  punctae 18G 

Valves  not  as  above 7 
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Valves  alike,  smooth  (hyaline),  with  radiating  lines 
(linear  rays  not  terminating  inaspine) ;  rays  definite 
(few) i8F 

Valves  not  as  above 8 

f  Frustules  cuneate  in  f.  v.,  or  with  decided  ocelli,  pro- 
j       cesses,  or  tubercles,   generally  few  and  prominent 

I       inf.  v.  (not  spines  alone) ii 

[  Frustules  not  as  above ^  9 

Frustules   transversely  septate,  or   costate ;    cuneate, 

angular,  or  sub-angular 11 

Frustules  not  as  above 10 

Frustules  cohering ;  generally  much  developed  in  f.  v. , 
and  cylindrical ;  firmly  siliceous ;  valves  rarely 
hyaline,  unlike,  or  elliptical ;  without  median  line ; 
sometimes  apiculate,  or  conical,  or  with  a  peculiar 
10.  ^  central  nodule  (spine) ;  radiate  punctate,  or  cellu- 
late ]  and  frequently  with  marginal  or  sub-marginal 
spines.  Frustules  cohering  by  smooth  sutural  lines, 
or  by  marginal  spines  or  teeth,  or  by  a  central  spine.  18B 
^  Frustules  and  valves  not  as  above 12 

f  Frustules  not  much  developed  in  f.  v.   (free),  rarely 
!!.-<(       angular,  neither  lunate  nor  cuneate 18D 

l^  All  others,  filamentous,  generally  much  developed  in  f.  v.    1 8C 

[  Valve  disc  more  or  less  undulate,  divided  into  regular 
J       compartments,   usually   alternate   light  and   dark; 
j       mostly  with  marginal  or  sub-marginal  spines  or  teeth.    18E 
Valves  not  as  above 13 

f  Valves  hyaline,  with  umbilical  lines 18F 

^*    (^  Valves  not  as  above 14 

(  Valves  with  definite,  irregular,  flexuose,  or  bifurcate 

14.  •<       rays;  not  hispid,  nor  with  marginal  spines 18F 

(Valves  not  as  above 15 

f  Valves  hyaline,  rays  definite,  not  reaching  margin...  18F 

^'  ^  Valves  not  as  above 16 

(  Valves  with  spathulate,  cordate,  or  deltoid  rays,  their 

16.  ■<       bases  frequently  forming  a  hyaline  central  area....  18F 
{  Valves  not  as  above 17 

Valves  with  large  marginal  hyaline  spaces,  which  are 

17.  -l       neither  circular  nor  hexagonal 18F 

All  others 18G 

A Ch^tocere^  ...    (IX.) 

B Melosire^ (X.) 

C BlDDULPHIE^...      (XI.) 

18.  ^    D .EUPODISCE^ (XII.) 

E Heliopelte^...(XIII.) 

F Asterolampre^(XIV.) 

G CoSCINODISCEiE .   (XV.) 
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ANALYSIS    OF   THE   GENERA. 
Tribe  I.     RAPHIDIE^. 
Family  I.     Cymbelle^. 

Frustules  sometimes  complex;  frequently  hyaline,  or 
inflated  or  constricted  in  f.  v. ;  with  central  nodules 
approximate,  and  touching  the  connecting  zone; 
median  line  often  inflexed.  Valves  frequently  with 
a  transverse  line  (stauros) ;  ' 'connecting  membrane' ' 
often  longitudinally  striate  or  punctate Amphora  i. 

Frustules  not  as  above i 

Frustules  simple,  arcuate  in  s.  v.,  linear  in  f.  v.,  raphe 
and  central  nodule  marginal  in  s.  v.,  valve  some- 

1.  \       times  inflated  in  the  centre  of  ventral  margin 

Ceratoneis  II. 

All  others,  raphe  fr'equently  curved Cymbella  hi. 

Family  II.  Navicule^e. 

Frustules  compound, — valves  with   loculi    (marginal 

cells) Mastogloia  iv. 

^  Frustules  not  as  above i 

f  Frustules  compound  (each  valve  with  two  plates) ;  one 
J       (superior)  with  transverse  ribs,  the  other  (inferior) 

}       striate,  with  raphe  and  nodules Stictodesmis  v. 

[  Frustules  not  as  above 2 

Valves  with  a  conspicuous,  transverse  smooth  siliceous 

2.  •\       band  (stauros)  not  alate Stauroneis  vi. 

Valves  not  as  above ...3 

Valves  sigmoid,  or  arcuate ;  or  frustules  alate,  or  raphe 

3.  •<j       inflexed  or  reflexed 5 

Valves  and  frustules  not  as  above 4 

r  Valves  with  a  central  nodule Navicula  vii. 

4.  •<  Valves  without  central  nodule  (or  obscure) 

(  AmPHIPLEURA   VIII. 

r  Valves  symmetrically  divided  by  the  raphe ;  frustules 

5.  X       not  alate,  rarely  constricted  in  f.  v Pleurosigma  ix. 

(  Valves  or  frustules  not  as  above 6 

Valves  not  symmetrically  divided  by  the  raphe,  which 

6.  •<j       is  arcuate,  ends  reflexed,  and  marginal Toxonidia  x. 

All  others,  alate,  usually  constricted  inf.  v...Amphiprora  xi. 
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Family  III.    Gomphoneme^. 
Frustules  curved  in  f.  v.,  nodule  on  concave  valve.... 

RhOIKOSPHENIA   XII. 

All  others Gomphonema  xiii. 

Family  IV.  Achnanthe^. 
Free  or  stipitate Achnanthes  xiv. 

Family  V.  CoccoNiDEiE. 

(  Valves  with  marginal  cells Orthoneis  xv. 

(  Valves  not  as  above i 

Valves  not  symmetrically  divided  by  the  raphe 

I.    ■{  AnORTHEIS    XVI. 

All  others Cocconeis  xvii. 

Tribe  II.    PSEUDO-RAPHIDIE^. 

Family  VI.  Fragilarie^e. 

[  Frustules  arcuate  in  f.  v.,  valves  with  interrupted  trans- 
I       verse  striae  or  costae ;  and  one  or  both  valves  with 

\       pseudo-nodules  (blank  spaces)  at  the  ends 

Gephyria  xviii. 

Frustules  and  valves  not  as  above i 

Frustules  more  or  less  arcuate  in  s.  v. ,  with  transverse 

(often  granulate)  ribs  (canaliculi  W.  S.);  which  in 

.  '(       f.  V.  frequently  cause  the  margin  or  sub-margin  to 

I       appear  beaded,  or  dentate Epithemia  xix. 

L  Frustules  not  as  above 2 

Frustules  arcuate  in  s.  v. ;  not  ribbed ;  valves  trans- 
versely striate,  without  median  line  or  nodule,  and 
with  pseudo-nodules  at  the  ends,  on  concave  mar- 
gin  , EUNOTIA   XX. 

Frustules  not  as  above 3 

Valves  with  a  pseudo-raphe,  and  transverse  rows  of 
granules  within  square  cells  (clathrate) ;  central  and 
terminal  nodules  distinct Glyphodesmis  xxi. 

Valves  not  as  above 4 

Valves  cruciform;  with  interrupted  transverse  striae 
(not  clathrate),  central  nodule  very  distinct.  Frus- 
tules in  f.  v.,  with  terminal  vittae?....OMPHALOPSis  xxii. 

Valves  not  as  above 5 
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C  Valves  with  central  and  terminal  nodules  (or  blank 
I  spaces'),  latter  prominent  in  f,  v.;  and  pseudo-median 
J  line  (not  always  distinct);  valves  frequently  con- 
'       stricted  or  inflated  at  the  middle ;  frustules  cohering 

DiADESMIS   XXIII. 

Valves  not  as  above 6 

Valves  with  a  central  (generally  transverse)  blank 
space,  and  a  central  pseudo-ocellus ;  or  with  two 
or  more  (few)  strong  pervious  costae  in  the  middle, 
which  are  prominent  in  f.  v.;  and  transverse 
(generally  moniliform  interrupted)  striae  or  costae, 
or  square  cellules  j  and  terminal  nodules 

PlAGIOGRAMMA   XXIV. 

Valves  not  as  above. 7 

Frustules  cohering  ;  quadrangular  in  f.  v. ,  valves  with- 
out central  nodule  ;  striae  interrupted  by  a  smooth 
median  line  or  a  blank  space  ;  valves  inflated  or 
constricted ;  terminal  nodules  present,  and  generally 

I       prominent  in  f.  v Dimeregramma  xxv. 

L  Frustules  not  as  above 8 

f  Frustules  with   a   serrated   suture ;    valves  without   a 
^    J       median  line,  and  with  transverse  conspicuous  rows 

1       of  pores  or  dots Terebraria  xxvi. 

[  Frustules  not  as  above 9 

Frustules  in  f.  v.  narrow,  linear ;  valves  lanceolate  or 
inflated ;  with  conspicuous  moniliform  (generally 
somewhat  radiate),  transverse  striae  \  and  a  median 
line  or  blank  space  (frequently  obscure  or  wanting) ; 

nodules  absent Raphoneis  xxvii. 

_  Frustules  not  as  above 10 

f  Frustules  sessile,  solitary,  or  in  twos,  elongated,  linear ; 


7.   \ 
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II.  ^ 


J       »       slightly  cuneate  ;  valves  finely  striate,  constricted  at 

}       one  end,  and  without  median  line Peronia  xxviii. 

1^  Frustules  not  as  above 11 

Frustules  linear  in  f.  v.;  somewhat  hyaline,  and  en- 
larged at  one  end;  valves  striate,  without  median 
line  or  nodule;  cuneate,  and  constricted  at  one  end ; 
united  in  a  stellate  or  zigzag  manner 

ASTERIONELLA    XXIX. 

Frustules  not  as  above 12 

Frustules  much  elongated ;  valves  with  a  smooth 
median  line  or  blank  space,  sometimes  obscure ;  fre- 
quently a  central  pseudo-nodule ;  transversely  striate, 
never  costate  ;  sometimes  slightly  cuneate,  or  bent, 
sessile,  filamentous,  or  attached  end  to  end 

SyNEDRA   XXX. 

Frustules  not  as  above 13 


12.  ^ 
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[  Frustules  very  much  elongated,  straight  or  undulate ; 
I       valves   inflated  at  the  middle,  slender  (awn-like), 

13.  <J       somewhat    irregularly  punctate    in    s.    v.,  without 

I       median  line,  or  nodules Toxarium  xxxi. 

(^  Frustules  not  as  above 14 

Valves  finely  striate,  punctate,  or  more  or  less  hyaline; 
never  costate  \  median  line  wanting  or  obscure ; 
frustules  narrow^  in    f.  v.,  sometimes  inflated  (un- 

14.  \  dulato-arcuate)  or  constricted ;  margins  smooth, 
cohering,  forming  a  straight,  sometimes  zigzag, 
filament Fragilaria  xxxii. 

Valves  and  frustules  not  as  above 15 

Frustules  cuneate  ;  margin  smooth ;  valves  hyaline,  or 

15.  -<j       finely  striate,  with  a  median  line Licmophora  xxxiii. 

Frustules  not  as  above 16 

[  Frustules  cuneate ;  valves  transversely  costate  or  dis- 
J       tinctly  granular  striate,  with  a  median  line 

PODOCYSTIS    XXXIV. 

Frustules  not  as  above..... 17 

Frustules  compound ;  valves  costate  or  ribbed  ;  ends 
of  costae  prominent,  sub-marginal  and  capitate  in 

f.  v.;  frustules  not  cuneate Denticula  xxxv. 

All  others ;  valves  costate  ;  linear,  or  cuneate  in  f.  v. ; 

j       cohering;  filament  zigzag,  curved,  or  straight 

(^  \  Diatoma  xxxvi. 


16. .{ 


17- -i 
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Family  VII.  ^Tabellarie^. 

Frustules  linear,  or  cuneate,  and  in  f.  v.  with  monili- 
form  vittae  (ends  of  costae) ;  valves  divided  into 
chambers  by  transverse  ribs  (scalariform) ;  outer 
valve  finely  pervious  striate,  without  median  line... 

ClIMACOSPHENIA    XXXVII. 

Frustules  not  as  above i 

Frustules  curved  in  f.  v. ;  valves  costate ;  dissimilar ; 

septae  rudimentary ..Entopyla  xxxviii. 

Frustules  not  as  above 2 

Frustules  in  f.  v.  with  straight  vittae,  which  are  usually 
alternate ;  cohering,  forming  a  zigzag  filament ; 
valves  transversely  striate,  and   inflated   at   centre 

i       and  ends Tabellaria  xxxix. 

[  Frustules  not  as  above 3 

Frustules  with  straight  vittae,  in  pairs,  and  interrupted 

at  the  ends  and  centre  in  f.  v Diatomella  xl. 

Frustules  not  as  above 4 


1872.]  A   Conspectus  of  the  Diatomacece.  13 

Frustules  with  vittae  in  pairs,  which  are  straight  or  un- 
dulate in  f.  V. ;  not  interrupted  or  enlarged  at  the 

4.  I       ends;  cohering,  forming  a  zigzag  filament 

Grammatophora  xli. 
Frustules  not  as  above 5 

r  Frustules   filamentous ;    vittae  in  f.  v.  somewhat   en- 

I       larged  at  the  ends    (clavate);  valves  pervious  cos- 

;.  i       tate;  costae  few,  showing  in  f.  v 

j  GOMPHOGRAMMA   XLII. 

(^  Frustules  not  as  above 6 

Valves  without  previous  costae,  quite  smooth,  or  very 
,   J       finely  striate;  often  with  fine  median  line ;  frustules 

*  hyaline  in  f.  v 7 

Valves  and  frustules  not  as  above 9 

Frustules   with   spines    (bristles)    at    the    angles    in 

f.  V Attheya  xliii. 

Frustules  without  spines. 8 

Septae  (or  vittae)  in  f.  v.,  interrupted^  alternate 

8.  •{  Tessella  xliv. 

Septae  not  interrupted Striatella  xlv. 

Frustules  compound ;  valves  with  a  median  line,  and 
generally  blank  ends ;  costate  or  striate.  Septae  in 
f.  V.  connected  by  transverse  striae  (latticed) ;  frus- 
tules cohering,  forming  a  flat  filament 

Rhabdonema  xlvi. 
Valves  mostly  hyaline,  with   a  few   pervious   costae 

(scalariform) ;  linear,  orbicular,  or  inflated 

Biblarium  xlvii. 

Family   VIII,     Surirelle^e. 

Frustules  compound ;  valves  broadly  oval,  unlike ; 
one  costate,  the  other  sieve-like  (cribrose),  punc- 

}       tate;  without  nodules Campyloneis  xlviii. 

L  Frustules  not  as  above i 

[  Valves  transversely  undulate,  undulations   conspicu- 
J       ous   in   f.  V. ;  striate,    and   with   a   few   transverse 

^*   I       shaded  bands Cymatopleura  xlix. 

[  Valves  not  as  above 2 

Frustules  in  f.  v.  showing  a  marginal  row  of  short 
sub-capitate  processes;  valves   transversely  costate 

(scalariform) Clavularia  L. 

Frustules  not  as  above 3 

Frustules  bent  in  s.  v.,  margins  finely  dotted,  valves 
striate,  without  median  line,  and  with  an  unequally 
notched  inflation  at  one  end  ;  cohering  in  a  stellate 

manner Actinella  li. 

^  Frustules  not  as  above 4 


2. 
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Frustules  linear  in  f.  v. ;  arcuate,  with  rounded  ends  in 

s.  V. ;  margins  punctate  ;  valves  finely  striate,  without 

median  line,  terminal  nodules  on  the  concave  mar- 

"*■   )       gin.    Frustules  cohering  in  a  zigzag  manner,  or  in 

tables Desmogonium  lii. 

Frustules  not  as  above 5 

Frustules  (inconspicuously)  alate ;  valves  elliptical  or 
linear  j  not  cuneate  j  parallel  (dimidiate,  marginal, 
or  wavy)  striate ;  rarely  costate ;    median   line,  if 

5.  <j  present,  simple,  and  not  beaded  or  conspicuously 
marked  j  valves  sometimes  bent  along  the  longer 
axis   (apparently) Tryblionella  liii. 

Frustules  not  as  above.. 6 

Frustules  alate  (sometimes  inconspicuously ;)  valves 
cuneate,  reniform,  oval,  or  subcircular  j  rarely  linear, 
frequently  twisted  j  with  simple  median  line,  or 
more  or  less  linear  blank  space ;  centre  sometimes 
blank,  or   finely  dotted ;    margins  or   sub-margins 

6.  I  strongly  marked  (somewhat  radiate)  \  costate  or 
plicate  (canaliculate,    W.  S.) 

SURIRELLA   LIV. 

All  others  (usually,  finely  striate),  linear,  constricted, 
inflated,  sigmoid,  beaked,  fusiform  or  carinate;  iree, 
adherent,  or  in  tubes... Nitzschia  lv. 

Tribe  III.     CRYPTO-RAPHIDIE^. 

Family  IX.    Ch^tocere^e. 

'  Frustules  annulate  ;  cohering ;  elongate  ;  ends  alike, 
calyptriform  ;  tipped  with  a  spine  or  mucro  ;  often 
imperfectly  siliceous Rhizosolenia  lvi. 

Frustules  not  as  above i 

Frustules  with  horns  (elongated  processes  ;  not  spines 
I.  -^       simply);  valves  frequently  unlike .2 

Frustules  with  spines  or  bristles  ;  or  awns ;  or  smooth. 3 

Frustules  compressed,  the  sutural  portion  narrow ;  horns 
frequently  branching  or  bifurcate ;  sometimes  mu- 
cronate;  valves  and  horns  sometimes  with  short 
scattered  spines ;  horns  sometimes  obtuse,  short 
(mammae) Dicladia  lvii. 

Frustules  elongated ;  horns  mucronate ;  valves  dis- 
similar; generally  one  horn  (or  process)  on  one 
valve,  two  on  the  other Syringydium  lviii. 

Spines  on  one  valve  only;  frequently  long,  and  some- 
times branching Syndendrium  lix. 

Frustules  not  as  above .4 
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Valves  angular ;  spine  central ;  sutural  portion  more 
or  less  turgid  (imperfectly  siliceous)  ;  valves  with  a 

4.  \  radiate  series  of  dots  ;  frustules  connected  in  a  dis- 
tant series Ditylum  lx. 

Valves  not  as  above '. 5 

Spines    (setae?)    marginal;    on   both   valves;    valves 

dissimilar,  mostly  hyaline Hercotheca  lxi. 

All  others,  valves  frequently  awned ;  or  with  minute 

5.  \  scattered  spines;  or  dissimilar ;  hyaline,  or  imper- 
fectly siliceous  ;  or  frustules  compound  ;  awns  often 
absent    in    fossil    forms ;    leaving    valves    entirely 

smooth CHiETOCEROS  LXII. 


Family  X.     Melosire^. 

Frustules  apiculate  (drawn  out  at  the  extremities  or 

margins  to  a  point) i 

Frustules  not  as  above 2 

Frustules  cylindrical ;  apiculate  in  f.  v. ;  valves  un- 
like  Pyxilla  lxiii. 

Frustules  not  cylindrical ;  apiculate  in  s.  v.  ;  valves 
alike Peponia  LXiv. 

Valves  with  a  central  spine,  or  coronal  or  scattered 
spines ;  not  ribbed  ;  frustules  cohering  by  the  spines 

Stephanopyxis  lxv. 
^  Valves  and  frustules  not  as  above 3 

[  Frustules    cylindrical ;    with  somewhat   large  regular 
J       marginal  teeth,  and  peculiar  central  clasping  spine. 

Syndetocystis  lxvi. 
Frustules  not  as  above 4 

Valves  elliptical  or  constricted ;  with  marginal  spines 

or  teeth;  and  central,  peculiar  nodule... Rutilari a  lxvii. 
Valves  not  as  above 5 

Frustules  cylindrical ;  ends  constricted  and  finally  ex- 
panded into  a  connecting  nodule .  Strangulonema  lxviii. 
Frustules  not  as  above 6 

Frustules  cylindrical ;  with  a  border  of  much  elon- 
gated cells  at  junction  of  margins  in  f.  v 

Skeletonema  lxix, 
^  Frustules  not  as  above 7 

Valves  circular ;  with  curved  marginal  rays,  and  minute 

7.  ^      marginal  teeth Discosira=Melosira  Lxxii. 

Valves  not  as  above 8 
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2.   < 


1 6  A   Conspectus  of  the  Diatomacece .  [Jan. 

Valves  dissimilar ;    somewhat  conical  or  inflated  in 

f.  V. ;  with  radiating  lines  or  ribs  j  not  branching, 

8.  ■{       nor  bifurcate  at  extremities ;  apex  truncated  ;  usually 

spinous;  interspaces  punctate Stephanogonia  lxx. 

Frustules  not  as  above 9 

Frustules  marked  with  spiral  or  crossed  bands  in  f.  v. 

LiPAROGYRA  LXXI. 

All  others Melosira  lxxii. 

Family  XI.     BiDDULPHiEiE. 

Frustules  with  one  neck-like  process ;  generally  ob- 
lique; cohering  irregularly,  valves  unlike 

ISTHMIA  LXXIII. 

Frustules  not  as  above i 

f  Frustules  transversely  costate  in  f.  v.  ;   costae  more 
I       or  less  capitate,   resembling   music   notes ;    valves 

1.  -J       transversely    costate;    without    spines    or    median 

I       line Terpsinoe  lxxiv. 

[  Frustules  not  as  above 2 

Frustules  transversely  costate,  or  scalariform ;  costae 
(septae)  showing  in  f.  v.,  not  capitate,  valves  often 
lunate,  connecting  zone  hyaline  or  striate. .  Anaulus  lxxv. 

Frustules  not  as  above 3 

Frustules  mostly  hyaline,  or  imperfectly  siliceous, 
forming  a  straight  or  curved  filament ;  processes  ob- 

2'    I       scure,  or  absent Eucampia  Lxxvi. 

Frustules  not  as  above 4 

Processes  generally  straight  on  the  outer  margin  in 
f.  V.  ;  and  tipped  with  a  spine  or  mucro,  which  is 
sometimes  obscure Hemiaulus  lxxvii. 

All  others Biddulphia  lxxviii. 

Family  XII.     Eupodisce^. 

Valves  with  plumose  rays  or  dots  about  the  flat  mas- 
toid processes  (or  ocelli)  ;  rarely  obscure ;  some- 
times with  a  sub-quadrate  central  portion ;  or  a 
radiant  cellulation  interrupted  by  a  linear  series 
terminating  in  the  ocelli ..Auliscus  lxxix. 

Valves  not  as  above i 

Valves  with  decided  ribs,  rays,  or  furrows,  connecting 
the  (usually  large)  processes  or  tubercles 

^'    1  AULACODISCUS  LXXX. 

[  Valves  not  as  above 2 

(  Valves  circular  or  oval;  with  the  ocelli,  or  pseudo- 

2.  -<       openings,  in  compartments Craspedoporus  lxxxi. 

(  Valves  not  as  above 3 
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Valves  circular;  with  a  radiating  series  of  minute 
punctae,  and  marginal  tubercles Perithyra  lxxxii. 

Marginal  tubercles  smaller,  valves  radiate-granulate, 
circular  or  oval Cestodiscus  lxxxii^ 

All  others,  ocelli  (tubercles,  or  processes)  generally 
quite  large,  and  few,  usually  sub-marginal ;  cellules 
or  granules,  rarely  radial,  or  minute 

EUPODISCUS   LXXXIII. 

Family  XIII.     Heliopelte^. 

Valves  with  marginal  spines  obsolete;  or,  if  present, 
few,  and  in  alternate  compartments 

ACTINOPTYCHUS    LXXXIV. 

Valves  not  as  above i 

Valves  with  a  hyaline  (stellate)  umbilicus,  with  mar- 
ginal spines  or  teeth,  connected  by  a  radial  rib 

Halionyx  lxxxv. 

Valves  with  numerous  marginal  spines  or  teeth;  and 
a  hyaline  umbilicus;  often  hyaline  spaces  at  the 
base  (angles)  of  each  compartment... Heliopelta  lxxxvi. 


I.  ^ 


Family  XIV.     Asterolampre^e. 

Valves  hyaline,  angular  or  circular;  with  straight  rays 
or  ribs  not  expanded  at  margin  or  centre,  and  not 

reaching  the  margin Liostephania  lxxxvii. 

Valves  not  as  above i 

Disc  radiate  -  punctate,  cellulate  or  granulate;    with 
several  well-defined  linear  blank  spaces  (ribs),  from 

1.  \       the  margin  inwards;  centre  granulate,  not  stellate.. 

ACTINODISCUS    LXXXVIII. 

Valves  not  as  above 2 

[  Valves  inflated,  hyaline,  or  punctate,  centre  sometimes 
stellate ;  rays  linear ;  more  or  less  bifurcating,  and 

2.  \       somewhat    irregular;     interspaces    blank,    or   with 

I       curved  or  sinuose  lines Cladogramma  lxxxix. 

[^  Valves  not  as  above , 3 

'  Valves   hyaline;    with   a   broad  margin   divided   by 
I       simple  rays;  centre  hyaline,  or  granulate,  reticulate, 

^'    ]       or  minutely  punctate .....Mastogonia  xc. 

^  All  others Asterolampra  xci. 

Family  XV.     CosciNODiscEiE. 

Disc  with  a  circle  of  large  marginal  or  intra-marginal 
cellules;  and  radiate,  or  scattered  cellules  or  punctae 

Heterodictyon  xcii. 

^  Valves  not  as  above i 
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r  Disc  with  an  interior  ring  of  cellules  separating  the 
J  J  centre  from  the  broad  marginal  rim  j  cellulation  of 
'   j       centre,  curved  or  spiral Brightwellia  xciii. 

L  Valves  not  as  above 2 

(  Disc  very  convex,  or  conical  in  f.  v. ;  with  a  conspicu- 
2.  <      ous,  central  pseudo-opening Porodiscus  xciv. 

(^  Valves  not  as  above , 3 

[  Disc  cellulose ;  large,  with  a  broad  border  of  a  differ- 
j       ent  structure,  separated  by  a  well-defined  margin... 
I                                                               Craspedodiscus  xcv. 
L  Valves  not  as  above , 4 

Disc  hyaline;  with  distinct  umbilicus,  and  (very)  finely 

marked;  with  rayed  or  decussating  lines 

4-  \  Hyalodiscus  xcvi. 

Probably  often  valves  of  Podosira:=Melosira  lxxii. 

Valves  not  as  above ....•5 

Disc  cellulose;  with  a  narrow  (somewhat  dentate)  rim; 

connecting  zone  cellulose.. 

Endictya=Melosira  lxxii. 
Valves  not  as  above 6 

Disc  without  marginal  spines,  teeth,  or  pseudo-nodule; 
usually  of  small  or  medium  size;  and  generally  with 
an  outer  ring-like  portion  either  smooth  or  striate; 
centre  often  bullate,  smooth,  or  granulate ;  granules 
equal,  scattered,  or  rayed;  ^r,  disc  hyaline  (or finely 

punctate),  with  strong  linear  straight  rays 

Cyclotella  xcvii. 

Valves  not  as  above 7 

Frustules  complex?  disc  circular,  generally  with  a  mar- 
ginal or  sub-marginal  pseudo-nodule  (sometimes  ab- 
sent);   frequently  with  minute  marginal  spines  or 
7.  ^       teeth;  and  with  a  single  or  double  series  of  radiating 
dots  or  punctae  often  subulate  (')  blank  spaces 

ACTINOCYCLUS   XCVIII. 

Frustules  not  as  above 8 


J 


6.^ 


{ 


Frustules  cuneate  in  f.  v.,  lunate  in  s.  v 9 

Frustules  not  as  above 11 


r  Valves  cellulose,  centre  blank,  margin  veined 

9.  ■}                                                                    Hemidiscus  xcix. 
(  Valves  not  as  above 10 

Valves  with  indistinct  umbilicus,  finely  punctate  with 
radiating  lines,   dorsal  and  ventral   margins  with 

10.  •{       minute  teeth  or  spines Palmeria  c. 

I  All  others,  dorsal  margin  without  spines,  ventral  fre- 

L      quently  with  small  pseudo-nodule Euodia  ci. 
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f"  Disc  with  a  radiating  series  of  small,  equal  or  sub- 

equal  granules  j  and  generally  with  a  granular  um- 

iT.  <J       bilicus  or  centre;  marginal  teeth  or  spines  rarely 

I       absent Stephanodiscus  cii. 

y  Valves  not  as  above 12 

Valves  circular;  much  inflated.     Frustules  in  f.  v.  with 
the  longitudinal  axis  much  longer  than  the  trans- 
verse ;  not  ribbed,   nor  cellulose ;   sutural  portion 
12.  \       (^'< connecting   zone")  narrow;  sometimes   minute 

marginal  teeth Pyxidicula  cm. 

Valves  not  as  above 13 

f  Valves  elliptic,  circular,  or  sub-angular ;  with  a  prickly 
J       aspect  (hispid)  ;  often  with  minute  spines,  and  with 

^^'  1       sinuato-reticulate  rays  or  lines Liradiscus  civ. 

[  Valves  not  as  above 14 

Disc  circular  or  angular ;  with  conspicuous  punctae ; 
and  divided    into    more    or  less  plicate  compart- 
ments, often  obscurely,  by  radiating,  often  dichoto- 
14.  <J       mizing,  lines   or   blank  spaces;   centre  sometimes 

bullate,  or  more  or  less  distinctly  reticulate 

Stictodiscus  cv. 
Valves  not  as  above 15 

Frustules  compound.  Disc  circular,  with  numerous, 
strong,  straight,  radial  ribs  ;  and  a  hyaline  centre  ; 
ribs  connected  by  concentric  lines,  or  rows  of  gem- 

5*    ]       maceous  granules  without  spines  or  teeth 

I                                                                    Arachnoidiscus  cvi. 
y  Frustules  not  as  above 16 

Disc  with  a  circle  of  well-defined  marginal  or  intra- 
marginal    (subulate)    spines ;    cellules    in    parallel 

rows Systephania  cvii. 

(Cellules  not  in  parallel  rows,  valves  of 

CrESWELLIA=StEPHANOPYXIS  ?    LVIII.) 

Valves  not  as  above 17 

Disc  very  convex,  and  strongly  cellulose,  without  mar- 

17.  •<(       ginal  teeth  or  spines Dictyopyxis  cviii. 

Valves  not  as  above > 18 

f  Disc  without    rays ;     frequently  hyaline ;     and    with 

g    J       scattered  spines Xanthiopyxis  cix. 

I  All  others,  without  strong  linear  rays,  or  large  spines 

L      or  teeth Coscinodiscus  ex. 

Prof.  H.  L.  Smith. 
Hobart  College,  Geneva,  N.  Y. 

(The  Table  of  Synonyms  will  be  given  in  the  next  number.) 


^6.{ 
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THE  FLORA   OF  CHICAGO  AND  VICINITY. 

The  following  is  a  list  of  Phsenogamous  plants  found  during  the 
last  four  years  within  about  forty  miles  of  Chicago.  The  imme- 
diate lake  shore,  the  flat  and  rolling  prairies  west  of  the  city,  the 
oak  openings,  the  wooded  banks  of  streams,  the  cool  ravines  on  the 
shore  of  the  lake  north  of  the  city,  and  the  region  of  sandy  sloughs 
extending  into  northwestern  Indiana,  combine  to  produce  a  flora 
more  varied  than  is  usually  found  in  the  Western  States  within  the 
same  extent.  Naturalized  plants  are  few,  while  adventives  are 
numerous  and  increasing.  Their  progress  towards  the  city  may  be 
observed  on  most  of  the  lines  of  railroad.  The  railroad  enclosures 
have  preserved  from  destruction  many  of  the  original  plants,  else- 
where extinct.  The  season  commonly  opens  later  than  in  other 
places  in  the  same  latitude,  owing  to  the  cooling  influence  of  Lake 
Michigan,  but  the  year  1871  has  been  unusually  extended,  com- 
mencing, as  observed,  with  Hepatica  acutilobay  March  20,  and 
closing  vfith.  Lepidium  intermedium,  November  21. 

RANUNCULACEyE. 

Clematis,  L.  C.  Virginiana,  L. ;  Desplaines  river,  N.  of  River- 
side ;  rare. 

Anemone,  L.  A.  Virginiana,  L.  ;  common.  A.  Pennsylvanica, 
L.  j  common.     A.  nemorosa,  L.  ;  not  abundant. 

Hepatica,  Dill.  H.  triloba,  Chaix. ;  hills  at  Joliet  and  Michi- 
gan City.  H.  acufiloba,  DC. ;  ravines  at  Glencoe ;  woods  at  Riv- 
erside and  Hinsdale. 

Thalictrum,  Tourn.  T  anemonoides,  Michx. ;  woods,  every- 
where. T.  dioicum,  L.  ;  woods,  N.  and  W.  T  purpuras c ens,  L.  ; 
and  var.  ceriferum,  Austin ;  I.  C.  R.  R.  at  Hyde  Park.  T  cor- 
nuti,  L. ;  C.  B.  &  Q.  R.  R.,  W.  of  Riverside. 

Ranunculus,  L.  R.  aqicatilis,  L.  ;  ditches  N.  of  Winnetka,  and 
E.  of  Woodlawn  station,  Hyde  Park.  R.  multifidus,  Pursh,  and 
var.  terrestris,  Gray;  S.  of  Woodlawn.  R.  Cymbalaria,  Pursh; 
common  within  city  limits.  R.  abortivus,  L. ;  woods  on  Calu- 
met and  Desplaines  rivers,  and  near  Artesian  well,  W.  of  city, 
where  it  blooms  again  in  October.  R.  fascicularis,  Muhl.  ;  open 
fields.  Riverside  and  Calumet.  R.  repens,  L. ;  damp  woods  every- 
where. 


1872.]  The  Flora  of  Chicago  and  Vicinity.  21 

IsoPYRUM,  L.  /.  biternatum,  T.  &  G. ;  woods  W. ;  not  com- 
mon. 

Caltha,    L.      C.  palustrisj  L. ;    near  streams  and  sloughs,  N. 

and  S. 

Aquilegia,  Tourn.  A.  Canadensis,  L.  j  oak  openings  at  Hyde 
Park,  woods  at  Summit  and  Riverside. 

AcTiEA,  L.     A.  alba,  Bigel.  j  ravines,  N.  j  rare. 

MENISPERMACE^. 

Menispermum,  L.    M.  Canadense,  L. ;  woods,  W.  and  S.,  rarely 

fruiting. 

BERBERIDACE7E. 

Caulophyllum,  Michx.  C.  thalictroides,  Michx. ;  woods,  N.  and 
W. ;  not  common. 

Podophyllum,  L.  P.  peltatum,  L. ;  woods,  abundant  every- 
where, flowering  in  May,  ripening  fruit  in  August. 

NYMPHvEACE^. 

Brasenia,  Schreber.  B.  peltata,  Pursh ;  ponds  near  Miller's 
station,  M.  S.  &  N.  I.  R.  R. 

Nelumbium,  Juss.  N.  luteum,  Willd.  j  Calumet  and  Wolf  lakes ; 
not  abundant. 

NvMPHiEA,  Tourn.  N.  odorata,  Ait.  j  ToUeston,  Ind. ;  rare.  N. 
tuberosa,  Paine;  abundant,  N.  W.  and  S. 

NuPHAR,  Smith.     N.  advena.  Ait. ;  with  last. 

SARRACENIACE^. 

Sarracenia,  Tourn.  S.  purpurea,  L. ;  bogs  at  Tolleston,  Ind., 
and  near  Pine  station,  M.  S.  &  N.  I.  R.  R. ;  not  abundant. 

PAPAVERACE^. 

Sanguinaria,  Dill.    S.  Canadensis,  L. ;  ravines  at  Glencoe  ;  E. 

bank  of  Desplaines  at  Riverside ;  woods  at  Lockport  and  Joliet ; 

not  common. 

FUMARIACE/E. 

Adlumia,  Raf.  A.  cirrhosa,  Raf.  j  near  Lincoln  Park ;  proba- 
bly introduced. 

DiCENTRA,  Bork.  D.  Cucullaria,  DC. ;  woods,  on  Calumet  and 
Desplaines  rivers;  common.  D.  Canadensis,  DC;  woods,  Lock- 
port  and  Joliet ;  not  common. 
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CoRYDALis,  Vent.  C.  aurea,  Willd. ;  a  single  specimen  found  on 
the  I.  C.  R.  R.,  near  Calumet. 

CRUCIFER^. 

Nasturtium,  R.  Br.  N.  officinale,^.  Br.,  and  N.  Arjnoracia, 
Fries.;  N.  of  city;  not  common. 

Dentaria,  L.     D.  laciniata,  Muhl. ;  woods,  W.  and  S. 

Cardamine,  L.  C.  rhomboidea,  DC,  dcndYSiX.  purpurea,  Torr. ; 
common  in  woods,  N.  and  W. ;  the  variety  is  the  more  abundant. 

Arabis,  L.  a.  lyrata,  L. ;  oak  openings  and  gravelly  banks, 
Hyde  Park  and  S.  E.  A.  IcEvigata,  DC. ;  A.  Ludoviciana,  Meyer; 
and  A.  dentata,  T.  and  G. ;  woods  near  Riverside. 

Draba,  L.     D.  Caroliniana,  AValt. ;  S.  of  Calumet ;  rare. 

Capsella,  Vent.      C.  Bursa-pastoris,  Moench ;  everywhere. 

Lepidium,  L.  L.  Virginicum,  L.,  and  Z.  intermedium,  Gray; 
sandy  soil,  common  ;  the  latter  more  abundant. 

Cakile,  Tourn.  C.  Afnericana,  Nutt. ;  abundant  in  sand  of  lake 
shore. 

CAPPARIDACE^. 

Polanisia,  Raf.  F.  graveolens,  Raf. ;  sandy  soil,  near  lake  shore ; 
common.  > 

VIOLACE^. 

Viola,  L.  V.  lanceolata,  L. ;  damp  woods,  Hyde  Park  and  Cal- 
umet ;  rare.  V.  blanda,  Willd. ;  woods  N.  of  city  limits  ;  rare. 
V.  cucullata,  Ait. ;  moist  ground,  everywhere.  V.  sagittata,  Ait. ; 
Hyde  Park  and  S.  V.  delphinifolia,  Nutt. ;  dry  woods  at  Hinsdale 
and  W. ;  in  cultivation,  the  leaf  seems  to  revert  to  that  of  V.  cucul- 
lata. V.  pedata,  L.  ;  sandy  soil,  Hyde  Park  and  S.  E.  V.  pubes- 
cens,  Ait. ;  woods,  N.  W.  and  S. 

CISTACE^. 

Helianthemum,  Tourn.  H.  Canadense,  Michx. ;  dry,  sandy 
soil,  S.  and  S.  E. 

Lechea,  L.     L.  major,  Michx. ;  dry  soil,  S. ;  not  common. 

HuDSONiA,  L.  H.  tomentosa,  Nutt. ;  sandy  hills  near  Miller's, 
and  at  Tolleston,  Ind. 

DROSERACE^. 

Drosera,  L.  D.  rotundifolia,  L. ,  and  D.  longifolia,  L. ;  bogs 
near  Miller's ;  also  near  Gibson's,  on  M.  C.  R.  R. 
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HYPERICACEyE. 

Hypericum,  L.  H.  corymbosum,  Muhl.,  and  H.  perforatum,  L. ; 
rare.  H.  Kalmianum,  L. ;  near  lake  shore  j  common.  Blooms 
from  June  to  October.  U.  Canadense,  L..,  and  H.Sarothra,  Michx. ; 
damp,  sandy  soil,  S.  j  not  common. 

Elodes,  Adans.     £.  Virginica,  Nutt. ;  damp  soil,  S. ;  common. 

CARYOPHYLLACE^. 

Saponaria,  L.     S.  officinalis,  L. ;  not  common. 

Vaccaria,  Medik.      V.  vulgaris,  Host. ;  not  common. 

SiLENE,  L.  S.  stellata,  Ait. ;  oak  openings,  S.  S.  nivea,  DC. ; 
I.  C.  R.  R.,  S.  of  Hyde  Park.  S.  Virginica,  L.  j  wooded  banks 
of  Desplaines ;  abundant.  S.  antirrhina,  L. ;  sandy  hills,  S.  j  not 
common. 

Lychnis.  Tourn.     L.  Githago,  Lam.;  borders  of  wheat-fields. 

Arenaria,  L.  a.  stricta,  Michx.  j  abundant  at  Pine  station. 
A.  patula,  Michx. ;  Riverside.'  A,  laterifiora,  L. ;  Glencoe  and 
Ainsworth;  common. 

Stellaria,  L.  S.  media,  Smith ;  streets.  S.  longifolia,  Muhl. ; 
woods  on  N.  branch  of  Chicago  river. 

Cerastium,  L.  C.  vulgatum,  L. ;  not  common.  C.  viscosum, 
L. ,  and  C.  nutans,  Raf.  j  Riverside  and  Hinsdale. 

Anychia,  Michx.     A.  dichotoma,  Michx. ;  woods  at  Hinsdale. 

MoixuGO,  L.     M.  verticillata,  L. ;  lake  shore  at  Hyde  Park. 

PORTULACACEyE. 

Talinum,  Adans.  T.  teretifolium,  Pursh;  sand  hills.  Miller's, 
and  Tolleston,  Ind. 

Claytonia,  L.  C,  Virginica,  L. ;  common.  C.  CaroUniana, 
Michx. ;  not  common. 

MALVACEAE. 

Malva,  L.     M.  rotundifolia,  L. ;  about  old  buildings. 
Callirrhoe,  Nutt.      C.  triangulata.  Gray;  local,  near   Grace- 
land. 

Abutilon,  Tourn.     A.  Avicennce,  Gsertn. ;  Desplaines. 

TILIACE.^. 
TiLiA,  L.      T.  Americana,  L. ;  banks  of  streams. 
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LINACE/E. 

LiNUM,  L.  L.  Virginianum,  L. ;  dry  hills,  Gibson's.  Z.  sulca- 
tunty  Riddell ;  damp  soil  near  lake,  Hyde  Park.  L.  usitatissimuniy 
L.  i  on  lines  of  C.  &  N.  W.  R.  R. 

GERANIACE^. 

Geranium,  L.  G.  maculatum,  L. ;  woods ;  common.  G.  Cdro- 
linianum,  L. ;  near  Lincoln  Park  and  N. 

Flcerkea,  Willd.  F.  proserpinacoides,  Willd. ;  near  bank  of  N. 
branch  of  Chicago  river ;  local. 

Impatiens,  L.  /.  pallida^  Nutt. ;  damp  woods,  Harlem  and 
Riverside.     I.  fulva,  Nutt. ;  near  lake  shore,  S. 

OxALis,  L.  O.  violaceay  L. ;  banks,  S.  and  W.  O.  stricta,  L. ; 
woods  j  common. 

RUTACE^. 

Zanthoxylum,  Golden.  Z.  Ainericanum,  Mill. ;  banks  of  the 
Desplaines,  N.  of  Riverside  and  at  Hinsdale. 

Ptelea,  L.  p.  trifoUata,  L. ;  lake  shore  near  Lincoln  Park,  and 
W.  bank  of  Desplaines,  N.  of  Riverside. 

> 

ANACARDIACE^. 

Rhus,  L.  R,  glabra,  L. ;  common.  R.  copallina,  L. ;  Miller's 
and  Gibson's.  R.  venenata,  DC.  j  swamps  near  Graceland  and  S. 
of  Miller's.  R.  toxicodendron,  L. ;  very  common ;  specimens  of 
var.  radicans,  near  Riverside,  with  stems  two  inches  in  diameter. 
R.  aromatica,  Ait. ;  sandy  hills  near  lake  shore  N.  and  S. 

VITACEiE. 

ViTis,  Tourn.      V.  cordifolia,  Michx. ;  river  banks ;   common. 
Ampelopsis,  Michx.     A.  quinquefolia,  Michx.  j  common. 

RHAMNACE^. 
Ceanothus,  L.     C.  AmericanuSf'L.',  dry,  sandy  soiL 

CELASTRACEiE. 

Celastrus,  L.      C.  scandens,  L. ;  woods,  common. 
EuoNYMUs,  Tourn.     E.  Americanus,  L. ;  and  E.  atropurpureus, 
Jacq. ;  woods,  N.  and  W. ;  not  common. 


1872.]  The  Flora  of  Chicago  and  Vicinity,  25 

SAPINDACEiE. 

Staphylea,  L.  S,  trifoliata,  L. ;  banks  of  Desplaines,  N.  of 
Thatcher. 

Acer,  Tourn.  A.  saccharinum,  Wang.,  and  A.  rubrum,  L. ; 
woods  N.  of  Glencoe  j  not  common. 

POLYGALACE^. 

PoLYGALA,  Tourn.  P.  cruciata,  L. ;  borders  of  swamps,  Calu- 
met and  Gibson's.  F.  ^polygama^y^dXt.',  dry,  sandy  soil,  Hyde 
Park,  and  Tolleston,  Ind.  F.  sanguinea^  L*. ;  moist  soil,  Hyde 
Park  and  Calumet.  F.  senega^  L. ;  dry  soil,  Glencoe,  Hinsdale, 
and  Hyde  Park.     F.  verticillata,  L. ;  Hyde  Park;  not  common. 

LEGUMINOSiE. 

LuPiNUS,  Tourn.  L.  perennis^  L. ;  Hyde  Park  and  S. ;  com- 
mon. 

Trifolium,  L.  T.  pratense,  L. ;  common.  T.  reflexum,  L. ; 
Riverside  and  N.  branch  of  Chicago  river;  not  common.  T.  re- 
pens,  L. ;  common. 

Melilotus,  Tourn.  M,  alba,  Lam. ;  west  of  city  limits;  com- 
mon. 

PsoRALEA,  L.  F.  floribunda,  Nutt. ;  Hinsdale  and  Palatine ;  not 
common. 

Petalostemon,  Michx.  F.  candidus,  Michx.,  and  F.  violaceus, 
Michx. ;  common  on  dry  prairies. 

Amorpha,  L.     a.  canoscens,  Nutt. ;  dry  soil ;  common. 

Tephrosia,  Pers.  T.  Virginiana,  Pers. ;  Miller's  and  Gibson's ; 
abundant. 

Astragalus,  L.     A.  Canadensis,  L. ;  Hyde  Park  and  S. 

Desmodium,  DC.  D.  acuminatum,  DC. ;  woods,  common.  D. 
Canadense,  DC. ;  common.  D.  nudiflorum,  DC. ;  woods,  Glencoe. 
D.  sessilifolium,  T.  &  G. ;  Hyde  Park. 

Lespedeza,  Michx.  Z.  violacea,  Pers. ;  woods,  N.  of  Riverside. 
L.  capitata,  Michx.;  typical  form  at  Miller's;  not  abundant;  var. 
angustifolia,  Hyde  Park  and  S.,  abundant. 

ViciA,  Tourn.  V.  Caroliniana,  Walt. ;  common,  W.  and  S,  V. 
Americana,  Muhl. ;  woods,  N.  and  W.  of  Riverside. 

Lathyrus,  L.  L.  maritimus.  Big. ;  sand  of  lake  shore.  L.  veno- 
sus,  Muhl. ;  woods,  Lombard,  Hinsdale,  and  Riverside.    Z.  ochro- 
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leucuSf  Hook. ;  Winnetka  and  W.    Z.  palustris^  L. ;  common ;  var. 
myrtifolius,  Gray,  S.  of  Hyde  Park. 

Apios,  Boerhaave.  A,  tuberosa^  Moench.;  Calumet;  not  abun- 
dant. 

Phaseolus,  L.  p.  diversifolius,  Pers. ;  lake  shore,  S.  Chicago 
and  S. ;  abundant.     P.  hevolus,  L. ;  with  former. 

Amphicarp^a,  Ell.     A.  fnonoica,  Nutt.  ;  woods,  W.  and  S. 

Baptisia,  Vent.  B.  tinctoria,  B.  Br.  ;  Gibson's ;  rare.  B. 
leucantha,  T.  &  G. ;  common.  B.  leucofhcea,  Nutt.  j  open  fields, 
Lombard,  Hinsdale,  and  W. 

Cassia,  L.      C.  Cha7ncecrista,  L. ;  fields ;  common,  W.  and  S. 

Gymnocladus,  Lam.  G.  Canadensis ^  Lam. ;  Desplaines  river, 
N.  of  Riverside. 

ROSACEA. 

Prunus,  Tourn.  P.  pumila,  L. ;  lake  shore,  N.  and  S.  P. 
Virginiana,  L.  ;  banks  of  streams. 

Spir^a,  L.  S.  opulifolia^  L. ;  swamps,  Graceland  and  Gib- 
son's. S.  salicifoliay  L. ;  common.  S.  tomentosa,  L. ;  Gibson's 
and  Miller's. 

Agrimonia,  Tourn.     A.  Eupatoria,  L. ;  common. 

Geum,  L.      G.  allium,  Gmelin;  woods,  W. 

PoTENTiLLA,  L.  P.  Norvegica,  L. ;  common.  P.  Cajiadensis, 
L. ;  abundant.  P.  anserina,  L.  ;  common  in  damp,  sandy  soil, 
near  lake,  blooming  from  May  to  October.  P.  fruticosa,  L. ;  bor- 
ders of  sandy  sloughs,  N.  and  S.  P.  palustris,  Scop. ;  swamps 
near  Miller's. 

Fragaria,  Tourn.  P.  Virginiana,  Ehrb.,  and  P.  vesca,  L. ;  dry 
soil ;  not  common. 

RuBUS,  Tourn.  P.  villosus,  Ait.,  and  P.  Canadensis,  L.  ;  not 
common. 

Rosa,  Tourn.  P.  Carolina,  L.  Miller's  and  E.  P.  lucida, 
Ehrhart;  common.     P.  blanda,  Ait.  ;   less  common. 

Crataegus,  L.  C  coccinea,  L.,  and  C.  tomentosa,  L.  ;  com- 
mon ;  the  former  more  abundant. 

PYRUS,  L.  P.  arhutifolia,  L.;  Calumet.  P.  coronaria,  L.  j  N. 
and  W. 

Amelanchier,  Medic.  A.  Canadensis,  T.  &  G. ;  banks  of 
Desplaines,  and  at  Gibson's. 

H,  H.  Babcock. 

Chicago. 
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ON  THE  PREPARATION  AND  PRESERVATION  OE 
SECTIONS   OE  SOET  TISSUES. 

When  General  Grant,  upon  his  arrival  in  Washington,  to  assume 
command  of  the  combined  armies,  declared  that  he  proposed  to 
establish  his  head-quarters  in  the  saddle,  and  carry  his  office  in  his 
hat,  he  thus  announced  the  abolition  of  a  time-honored  but  cum- 
brous and  unwieldy  system  of  army  management.  In  the  domain 
of  microscopy,  the  same  reform  is  sadly  needed.  The  art  of  work- 
ing with  the  microscope  is  daily  growing  more  and  more  compli- 
cated, whereas  it  should  constantly  grow  more  simple. 

The  cost  of  a  modern  instrument,  with  all  its  retinue  of  acces- 
sories,— especially  if  of  American  or  English  make, — is  enough  to 
appall  a  student  of  moderate  means,  for  it  involves  the  outlay  of  a 
small  fortune.  Then  comes  the  not  less  important  demand  for  in- 
struments with  which  to  prepare  and  preserve  his  specimens ;  and 
these  must  be  as  elegant,  and  as  costly  in  proportion,  as  the  micro- 
scope itself.  In  the  end,  the  purchaser  finds  himself  encumbered 
with  a  splendid  array  of  instruments,  which  have  made  serious 
inroads  upon  his  pocket,  and  which  are  needless,  or,  very  possibly, 
for  his  peculiar  work,  positively  useless. 

The  remedy  for  all  this  is  within  the  hand-reach  of  every  one. 
Every  physician,  however  limited  his  means,  is  abundantly  able  to 
possess'  a  microscope  of  sufficient  power  for  the  satisfactory  exam- 
ination of  all  morbid  growths ;  and  even  if  his  fingers  are  all 
thumbs,  he  ought  to  be  perfectly  capable  of  making  delicate  sections, 
and  of  permanently  preserving  them.  Nor  should  '^  want  of  time" 
be  allowed  to  interfere  with  the  daily  use  of  the  microscope.  There 
is  no  such  thing  as  ''want  of  time;"  it  is  only  necessary  to  take 
time.  I  propose  in  the  present  article  to  briefly  detail  my  own 
modes  of  procedure  in  the  preparation  and  preservation  of  speci- 
mens of  morbid  growths,  and  to  describe  and  illustrate  some  of 
the  instruments  and  appurtenances  which  I  constantly  employ. 
These  illustrations  are  added,  not  because  my  implements  are  ele- 
gant or  elaborate,  but  because  they  are  as  plain,  inexpensive,  and 
simple  as  I  have  been  able  to  devise.  My  specific  object  has  been 
to  strip  the  microscope  of  all  needless  and  pestering  incumbrances, 
and  make  it  minister  to  my  own  necessities;  to  make  it  my  ser- 
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vant,  instead  of  making  myself  its  servant ;  to  make  it,  in  fact,  the 
daily  companion  of  the  physician  in  constant  practice. 

The  preparation  and  preservation  of  sections  of  soft  tissues  is  an 
exceedingly  simple  matter.  It  depends  far  more  upon  tact  than 
tools.  Indeed,  I  am  pretty  well  convinced  that  the  instruments  we 
use  can  scarcely  be  too  few  or  too  simple ;  and  it  is  assuredly  true 
that  it  is  far  easier  to  acquire  the  art  of  using  simple  instruments 
than  those  which  are  more  costly  and  complicated. 

The  first  requisite  for  the  preparation  of  satisfactory  sections  is, 
of  course,  a  proper  knife.  Valentin's  knife  has  long  been  in  use, 
and  several  forms  or  ''improvements"  have  been,  from  time  to  time, 
introduced.  It  is  a  very  efficient  instrument  in  skilful  hands,  but 
is  too  expensive  and  complicated  for  every-day  use.  The  more 
arbitrarily  one  is  pinned  down  to  the  use  of  Valentin's  knife,  the 
less  sections  he  will  be  likely  to  make.  In  fact,  after  deducting  the 
time  necessary  for  keeping  this  instrument  in  good  order,  he  will 
have  little  left  for  real  work. 

The  knife  I  now  employ  consists  of  a  single  blade  two  and  one- 
half  inches  long,  from  heel  to  point,  by  three-eighths  of  an  inch  in 
width.  It  is  exceedingly  thin,  and  is,  of  course,  made  of  the  finest 
steel.  It  is  mounted  in  a  shell  handle,  is  made  to  close  up  like  an 
ordinary  pocket-knife,  and  is  supplied  with  a  pivot  which  slides  into 
a  slot  in  the  blade  to  hold  it  in  position,  like  those  usually  found  in 
surgical  pocket-cases.     The  accompanying  figure  represents  its  form 


very  faithfully.  With  this  simple  instrument,  I  am  able  to  make 
sections  in  all  respects  equal  to  those  I  formerly  made  with  Valen- 
tin's knife,  and  with  far  less  trouble. 

It  is  sometimes  quite  difficult  to  hold  specimens  of  soft  tissues, 
especially  morbid  structures,  sufficiently  still  and  firm  to  obtain  good 
sections,  without  bruising  and  altering  their  structure.  I  am 
usually  able  to  retain  them  firmly  in  position,  without  disorganizing 
them,  by  the  following  very  simple  method  :  Cut  a  piece  of  the 
tumor  or  gland,  or  other  soft  structure,  of  a  convenient  size  for  the 
purpose,  and  lay  it  upon  a  piece  of  rubber-cloth,  or  a  piece  of 
writing-paper,  then  place  upon  it  an  ivory  paper-cutter,  with  the 
long  diameter  of  the  latter  at  right  angles  to  the  long  diameter  of 
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the  specimen ;  press  the  projecting  ends  of  the  paper-cutter  firmly 
down  upon  the  mass,  so  as  to  make  them  bend  over  it  like  a  bow ; 
next  cut  that  portion  of  the  specimen  which  projects  beyond  the 
paper-cutter  squarely  off,  with  a  sharp  scalpel,  up  to  within  the 
eighth  or  sixteenth  of  an  inch  of  the  edge  of  the  ivory;  then 
from  this  free  portion  remaining,  sections  may  very  easily  be  made 
with  the  section-knife  just  described.     The  accompanying  diagram 


will  illustrate  the  operation  much  better  than  it  can  be  described. 
A  strong  rubber  band,  or  a  strip  of  sheet  lead,  or  a  thin  piece  of 
elastic  wood,  or  a  strap  of  leather,  or  anything  that  is  thin,  and 
strong,  and  yielding,  so  that  it  may  be  drawn  tightly  over  the 
specimen,  will  answer  equally  well.  In  this  way  the  tissues  are 
condensed  and  held  firmly,  without  any  perceptible  alteration  of 
their  minute  structure  ;  and,  after  the  sections  are  made,  the  treat- 
ment which  next  follows  will  very  shortly  restore  them  to  their 
natural  condition.  By  this  method  I  have  had  no  difficulty  in 
making  sufficiently  thin  sections  of  very  soft  morbid  structures, 
like  medullary  cancer ;  and  it  is  equally  applicable  to  the  denser 
tissues,  whether  healthy  or  morbid.  A  modification  of  this  plan, 
which  I  have  sometimes  employed,  consists  in  tacking  one  end  of 
a  rubber  or  leather  strap,  four  or  five  inches  long,  and  about  an 
inch  in  width,  to  a  strip  of  board.  The  specimen  is  then  placed 
beneath  the  strap  upon  the  board,  and  the  former  is  drawn  tightly 
and  firmly  over  the  mass  of  tissue,  which  is  thus  held  firmly  in 
place. 

I  may  properly  add  in  this  place  that  sections  should  always  be 
made  as  soon  as  possible  after  the  specimens  are  removed  from  the 
body,  and  that  without  allowing  them  to  be  soaked  or  dried,  hard- 
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ened  by  chemicals,  or  otherwise  tampered  with  in  any  manner.  Of 
course  it  is  sometimes  a  matter  of  tmavoidable  necessity  to  harden 
tissues  by  some  process  before  sections  can  be  made,  as  in  the  case 
of  the  brain  and  spinal  cord ;  but  it  is  always  an  unfortunate  neces- 
sity, and  should  be  avoided  whenever  possible. 

Pathological  changes  can  never  be  successfully  studied  upon  struc- 
tures which  have  been  altered  by  decomposition,  by  long  macera- 
tion, by  rude  handling,  or  otherwise,  any  more  than  the  structure 
of  a  peach  can  be  understood  by  studying  a  bruised  and  battered 
specimen. 

Having  succeeded  in  obtaining  desirable  sections,  we  should  next 
proceed  to  prepare  them  for  examination.  I  think  it  very  desirable 
to  stain  all  sections  of  soft  tissues,  whether  derived  from  healthy  or 
diseased  specimens.  First,  because  it  enables  us  more  accurately 
to  distmguish  germinal,  or  nuclear,  matter  from  formed  material  or 
tissue  proper,  by  their  differences  in  receptivity  of  color ;  and, 
secondly,  because  it  brings  into  bolder  relief  all  constituents  of  soft 
tissues,  and,  therefore,  renders  their  study  easier  and  more  satisfac- 
tory. The  staining  material  which  aids  me  most,  and,  therefore, 
suits  me  best,  is  the  alkaline  solution  of  carmine,  made  according 
to  Beale's  formula.*  The  sections  should  be  placed  in  the  carmine 
solution  as  soon  as  tliey  are  made,  and,  as  I  have  already  said,  they 
should  be  made  as  soon  as  possible  after  the  specimen  is  removed 
from  the  body.  No  positive  rules  can  be  laid  down  as  to  the  pre- 
cise time  required  for  the  completion  of  the  staining  process.  It 
will  vary  within  certain  limits,  according  to  the  character  of  tissue 
on  the  one  hand,  and  the  degree  of  alkalinity  of  the  solution  on  the 
other.  In  regard  to  this  latter  point,  I  may  properly  say  that  the 
carmine  solution  should  neither  be  neutral  nor  intensely  alkaline. 
In  the  former  case,  all  portions  of  the  tissue  will  be  likely  to  stain 
alike,  which  will,  of  course,  render  it  impossible,  as  Beale  insists, 
to  distinguish  germinal,  or  growing,  matter  from  formed  material. 
In  the  latter  case,  much  of  the  younger  or  softer  portion  of  the 
formed  material  surrounding  the  germinal  matter,  will  be  destroyed 
by  the  excess  of  alkali. f  A  little  experience  in  the  use  of  the  stain- 
ing solution  will  enable  any  one  to  determine  the  degree  of  alka- 
linity most  desirable.  I  generally  permit  my  own  sections  to  remain 
in  carmine  three  or  four  hours ;  but  if  they  happen  to  remain  con- 

*  "  How  to  Work  with  the  Microscope,"  4th  edition,  1868,  page  109.   t  Beale,  op.  cit.,  page  log. 


1872.]         The  Preparation  of  Sections  of  Soft  Tissues.  31 

siderably  longer  than  that,  no  harm  will  be  done.  Indeed,  I  prefer 
that  all  portions  of  the  tissue,  formed  material  as  well  as  germinal 
matter,  should  be  colored,  since  it  is  invariably  the  case,  according 
to  my  experience,  that  the  latter  takes  a  much  deeper  and  more 
perfect  carmine  tint  than  the  former,  and  is,  therefore,  readily  dis- 
tinguished from  it,  provided  always  the  carmine  be  properly  pre- 
pared. Hence,  I  am  in  the  habit  of  leaving  my  specimens  longer 
in  carmine  than  is  generally  directed  by  teachers  and  writers. 

Having  completed  the  staining  process,  the  sections  should  next 
be  immersed  in  a  mixture  composed  of 

Price's  or  Sarg's  glycerine, 
Distilled  water,  aa  Jiv, 
Acetic  acid,  gtt.  xx. 

This  answers  the  double  purpose  of  rendering  the  so-called 
''nuclei"  (germinal  matter,  bioplasts)  sharp  and  clear,  and  of  com- 
mencing the  process  of  impregnating  all  parts  of  the  specimen 
with  strong  glycerine.  This  process,  too,  will  remove  the  surplus 
carmine,  which  mechanically  adheres  to  the  specimens,  but  has 
nothing  to  do  with  coloring  them.  Sometimes  a  large  amount  of 
carmine  will  be  found  to  soak  out,  so  as  to  stain  considerably  the 
glycerine-and-water  mixture.  When  this  is  the  case,  the  latter 
should  be  changed  until  it  ceases  to  become  colored. 

When  tissues  are  first  placed  in  glycerine,  considerable  shrinkage 
takes  place ;  but  if  they  are  first  soaked  in  the  glycerine-and-water 
mixture  already  alluded  to,  and  then  placed  in  glycerine  alone,  the 
shrinkage  is  exceedingly  slight,  and  is  rapidly  recovered  from  by 
imbibition  of  the  glycerine.  After  being  soaked  in  the  glycerine- 
and-water  mixture  for  from  twelve  to  twenty-four  hours,  the  speci- 
mens should  be  transferred  to  the  following  mixture : 

Purest  and  strongest  glycerine,  §i. 
Pure  acetic  acid,  gtt.  v. 

They  should  be  allowed  to  remain  in  this  mixture  until  they  are 
fully  saturated  therewith,  and  they  have  entirely  regained  their 
natural  size  and  volume.  This  will  take  from  two  days  to  as  many 
weeks. 

While  the  specimens  are  undergoing  this  process,  they  should  be 
very  carefully  protected  from  dust.  Many  otherwise  beautiful  speci- 
mens are  completely  spoiled  by  the  invasion  of  particles  of  floating 
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dust,  fibres  of  cotton,  or  other  floating  matter ;  and  this  is  particularly 
annoying  to  the  inexperienced  microscopist,  who  is  not  quite  able 
to  recognize  what  he  sees,  and  is,  therefore,  liable  to  be  deceived 
by  these  wandering  particles.  .  It  is,  also,  a  matter  of  some  impor- 
tance that  the  sections  be  placed,  while  they  are  in  preparation,  in 
some  vessel  which,  while  it  shall  admit  of  being  closely  covered, 
shall  also  admit  of  the  ready  examination  and  removal  of  objects, 
without  the  aid  of  hooks  or  forceps,  by  which  they  would  be  very 
likely  to  be  injured.  I  have  found  a  little  porcelain  pot,  holding 
two  drachms,  with  cover,  to  be  very  convenient  for  this  purpose. 


For  very  thin  and  delicate  sections,  the  little  shallow  capsules 
in  use  among  artists  will  answer  still  better.  They  should  be  care- 
fully covered  with  a  square  piece  of  glass  when  in  use,  so  that  the 
object  may  be  examined  from  time  to  time  without  removing  the 
cover. 

Finally  comes  the  process  of  mounting  the  specimens  upon  glass 
slides,  for  permanent  preservation ;  a  process  which  is  very  simple 
and  easy  in  practice,  but  difficult  to  describe,  without  making  it 
appear  complicated.  The  two  almost  omnipresent  enemies  of  the 
microscopist  are  dust-particles  and  air-bubbles.  I  have  already  in- 
dicated how  the  former  may  be  excluded ;  the  avoidance  of  the 
latter  is,  chiefly,  a  matter  of  tact  and  practice.  When  thin  sections 
are  lifted  from  glycerine  to  the  glass  slides,  by  means  of  needles  or 
forceps,  it  often  happens  that  they  fold  together,  or  collapse,  and 
enclose  between  their  folds  minute  air-bubbles,  which  are  extremely 
troublesome.  I  have  found  the  little  instrument  herewith  shown 
(full  size)  very  useful  in  performing  this  operation.     It  consists  of 


a  minute  shovel,  made  of  German  silver,  and  mounted  in  an  ivory 
handle.  It  very  readily  slides  under  the  object,  which  may  then  be 
transferred  to  the  slide  without  danger  of  its  folding  together,  and 
enclosing  air-bubbles. 
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The  limits  of  this  article  will  not  admit  of  a  detailed  description 
of  the  process  of  mounting  objects.  This,  however,  is  quite  un- 
necessary, since  minute  directions  may  be  found  in  all  works  on 
practical  microscopy. 

In  conclusion,  I  wish  to  urge  upon  physicians  the  importance 
of  providing  themselves  with  facilities  for  collecting  and  transport- 
ing specimens  ;  and,  for  this  purpose,  something  better  than  bits 
of  muslin  or  scraps  of  paper  is  necessary.  A  specimen  which 
has  been  carelessly  wrapped  in  a  muslin  rag,  and  then  carried  in 
the  pocket  until  it  is  decomposed  or  desiccated,  or  perhaps  both, 
is  a  very  poor  basis  for  the  study  of  pathology. 

For  convenience,  and  for  the  purpose  of  getting  my  specimens 
home  in  good  condition,  T  have  made  use  of  the  compound  glass 
cell,  shown  herewith.     It  consists  of  a  thick  slab  of  plate-glass,  in 


which  six  deep  cells  are  excavated.  The  cover  consists  of  another 
plate  of  glass,  of  the  same  size,  and  the  two  are  fastened  together 
by  a  strong  rubber  band.  By  means  of  this  simple  device,  speci- 
mens of  pus,  of  expectoration,  of  mucus,  or  of  solid  tissues,  may 
be  easily  transferred  without  being  either  dried  or  soiled ;  and,  if  a 
drachm  vial  of  carmine  solution  be  also  carried  along,  and  a  drop 
or  two  be  added  when  the  specimen  is  first  obtained,  it  will  be 
stained  ready  for  the  examination  by  the  time  the  physician  reaches 
home.  Wrappings  of  any  kind  of  cloth  or  paper  are  totally  unfit 
for  the  transportation  of  specimens,  as  every  microscopist  very  well 
knows.  The  compound  cell,  which  I  have  described,  furnishes  a 
cheap  and  simple,  as  well  as  compact  and  portable,  means  of  carry- 
ing as  many  specimens  as  any  physician  would  be  likely  to  accumu- 
late in  a  single  day. 

/.  N.  Danforth,  M.D. 


Chicago. 


Vol.  I.— No.  i. 


34  Microscopical  Memoranda.  [Jan. 


MICROSCOPICAL  MEMORANDA,  FOR  THE   USE  OF 
PRACTITIONERS   OF  MEDICINE. 

I. 

I  BEGIN  by  assuming  that  every  intelligent  young  practitioner  of 
medicine  in  America  either  possesses  a  microscope  suitable  for  clin- 
ical purposes,  or  would  do  so  were  he  sure  that  without  unreason- 
able outlay  he  could  procure  an  instrument  which  would  really  be 
useful. 

I  take  it  for  granted  that  the  majority  of  the  older  practitioners 
have  but  little  time  to  devote  to  the  acquisition  of  new  methods, 
but  must,  as  a  general  rule,  depend  largely  upon  the  assistance  of 
their  juniors. 

I  look  on  this  circumstance  as  no  reproach  to  the  elders,  who  have 
their  own  duties  and  cares,  but  it  is  one  of  the  opportunities  of  the 
younger  members  of  the  profession  which  they  have  already  begun 
to  appreciate. 

Already  a  very  considerable  number  of  medical  men  habitually 
use  the  microscope  for  the  examination  of  urinary  deposits,  various 
morbid  secretions  and  discharges,  or  even  for  the  study  of  the  form- 
elements  obtained  by  scraping  the  cut  surface  of  tumors  and  of 
diseased  organs.  There  are,  however,  comparatively  few  who  have 
made  themselves  acquainted  with  any  convenient  methods  of  obtain- 
ing suitable  sections  of  the  structures  they  desire  to  examine,  or  of 
preserving  these  in  a  permanent  form  for  subsequent  study  and 
comparison. 

That  such  sections  are  indispensable  to  the  right  comprehension 
of  the  structures  examined  is  admitted  on  every  hand,  but  it  is 
complained  that  it  is  difficult  to  make  a  judicious  selection  from 
the  multitudinous  published  methods,  that  the  best  of  them  are  not 
easily  accessible,  because  written  in  a  foreign  language,  and,  in 
short,  that  the  acquisition  of  the  requisite  information  and  skill 
would  necessitate  a  greater  expenditure  of  time  and  labor  than  the 
young  practitioner  can  fairly  be  expected  to  give,  unless  he  pro- 
poses to  devote  himself  in  an  especial  manner  to  the  study  of  this 
particular  branch. 

Under  these  circumstances,  it  has  occurred  to  the  writer  that  a 
brief  account  of  some  of  the  methods  habitually  employed  in  the 
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Microscopical  Section  of  the  Army  Medical  Museum  for  the  prepa- 
ration and  preservation  of  sections  of  the  soft  tissues  might  be  of 
interest  to  many  of  your  readers. 

No  originality  is  claimed  by  the  writer,  either  for  himself  or  for 
the  Museum,  as  to  any  of  these  methods.  They  are  most  of  them 
well  known  in  the  German  laboratories,  and  the  modifications 
which  experience  has  suggested  are  comparatively  slight,  though 
perhaps  in  some  instances  far  from  unimportant.  The  chief  object 
of  this  article,  and  those  with  which  it  is  proposed  to  follow  it,  is 
simply,  therefore,  to  subserve  the  interests  of  Histological  Science 
by  making  valuable  methods  of  research  of  great  general  utility 
more  widely  known,  and  by  giving  publicity  to  the  actual  results 
of  considerable  experience  with  some  of  them. 

I.  To  cut  thin  sections  of  healthy  or  diseased  organs,  and  of  morbid 
growths  f  to  stain  them  with  carmine,  and  to  mount  them  for  permanent 
preservation  in  Canada  balsam. 

The  first  method  to  which  I  draw  attention  is  perhaps  the  most 
extensively  useful  for  ordinary  purposes.  It  is  well  adapted  to  all 
the  soft  tissues,  and,  with  certain  modifications,  to  many  of  the  hard. 
It  is  by  no  means  an  exhaustive  method  of  study,  nor  should  it  be 
relied  upon  exclusively ;  but  it  is  exceedingly  convenient,  and  with 
very  moderate  practice  yields  beautiful  preparations  of  great  per- 
manency. 

The  method  may  be  divided  into  three  stages :  a.  Hardening 
the  tissues  and  cutting  thin  sections,  b.  Staining  the  sections,  c. 
Mounting  the  sections  in  Canada  balsatn.  Before  detailing  the 
several  steps  which  have  proved  most  advantageous  at  the  Museum 
in  effecting  each  of  these  objects,  a  few  general  considerations  re- 
quire attention. 

In  order  to  mount  any  soft  animal  tissue  in  Canada  balsam  in 
such  a  manner  as  to  display  the  details  of  its  structure,  the  water, 
which  the  tissues  so  abundantly  contain,  must  first  be  got  rid  of. 
The  most  obvious  means  of  effecting  this  object  is  by  drying,  either 
before  or  after  the  sections  have  been  cut.  During  the  process  of 
desiccation,  however,  the  elements  of  the  tissues  become  variously 
deformed,  so  as  often  to  be  hardly  recognizable,  and  this  method 
has,  therefore,  a  very  limited  application.  As  notable  examples  of 
its  use,  the  majority  of  the  transparent  fine  injections  of  Thiersch, 
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Bourgoyne,  and  other  European  preparateurs,  which  have  found 
their  way  into  the  American  market  to  a  considerable  extent,  may 
be  specified.  These  are  often  of  very  great  beauty,  but  though 
they  afford  an  admirable  view  of  the  distribution  of  the  vessels  in 
certain  parts  of  the  body,  the  intermediate  tissues  are  indistinct 
and  often  quite  unrecognizable.  Uninjected  preparations  of  the 
soft  tissues  made  by  this  method  are  neither  beautiful  nor  useful. 

It  has  been  found,  however,  that  by  means  of  alcohol  the  soft 
tissues  may  be  gradually  dehydrated  without  materially  deforming 
the  elements,  which  often  remain  quite  unaltered,  and  that  sections 
of  tissues  thus  prepared  exhibit  the  details  of  their  structure,  after 
immersion  in  Canada  balsam  or  other  resinous  masses,  with  won- 
derful beauty  and  detail. 

a.  Hardening  the  tissues  and  cufti7tg  thin  sections. 

The  method  found  best  at  the  Museum  is  as  follows :  A  com- 
paratively small  portion  of  the  tissue  to  be  examined,  say  a  cube  of 
half  to  three-quarters  of  an  inch  side,  or  an  irregular  fragment  of 
about  that  size  or  less,  is  dropped  into  a  two-ounce  wide-mouthed 
bottle  and  covered  with  a  comparatively  large  quantity  of  proof- 
spirit,  say  one  or  t>vo  fluidounces.  After  a  few  days  this  is  poured 
off,  and  replaced  by  the  same  quantity  of  stronger  alcohol  (say  of 
about  75  per  cent.).  This  after  a  few  days  more  is  poured  off,  and 
replaced  by  the  same  quantity  of  alcohol  (Atwood's,  for  example) 
of  over  90  per  cent,  strength,  and  this  finally,  after  a  few  days 
more,  is  replaced  by  an  equal  bulk  of  absolute  alcohol,  in  which  the 
fragment  is  permitted  to  remain  until  it  is  hard  enough  for  thin 
sections  to  be  prepared  with  facility.  The  time  required  to  effect 
this  result  varies  from  a  few  days  to  several  weeks,  or  even  longer. 

The  sole  object  of  these  several  stages  is  to  rob  the  tissue  of  its 
water  gradually.  The  smaller  and  harder  the  fragment  is,  the 
shorter  is  the  time  necessary  for  each  step ;  the  larger  and  softer  it 
may  be,  the  longer  the  time  required.  The  danger  of  undue  haste 
is  irregular  shrinking  or  corrugation  of  the  form-elements ;  it  is  far 
better  to  err  in  the  opposite  direction,  from  which  no  injury  is  to 
be  anticipated  unless  the  several  stages  are  prolonged  to  months 
instead  of  days. 

Some  of  the  German  writers  advise  the  tissue  mass  to  be  plunged 
into  absolute  alcohol  at  once;  but  unless  it  has  first  been  partially 
hardened  by  other  means,  such  as  chromic  acid,  bichromate  of 


1872.]  Microscopical  Memoranda.  37 

potash,  chloride  of  gold,  osmic  acid,  or  some  other  coagulating 
reagent,  this  will  almost  always  be  found  to  produce  more  or  less 
deformity  of  the  elements,  and  will  yield  far  less  satisfactory  results 
than  the  more  deliberate  plan  above  described. 

In  a  future  article  some  hints  will  be  offered  with  regard  to  the 
use  of  other  hardening  agents  than  alcohol.  For  the  present,  atten- 
tion is  directed  to  the  fact  that  alcohol  alone,  if  properly  used, 
not  merely  dehydrates  the  soft  tissues,  but  is  one  of  the  most  gen- 
erally available  and  usefql  of  the  means  at  our  disposal  for  the 
purpose  of  hardening.  The  softest  tissues,  such  as  normal  and 
pathological  brain  substance,  soft  carcinomatous  and  sarcomatous 
growths,  even  jelly-like  lymph  masses  adherent  to  serous  surfaces, 
can  be  rendered  hard  enough  to  permit  thin  sections  to  be  prepared 
in  which  the  form-elements  are  well  displayed,  provided  the  process 
is  conducted  with  sufficient  deliberation,  and  the  principle  of 
gradual  dehydration  is  not  disregarded. 

At  first  sight  it  might  be  supposed  that  an  unreasonable  expendi- 
ture of  time  would  be  required  to  give  due  attention  to  a  process 
apparently  so  complicated  as  that  which  has  been  sketched ;  but 
a  little  order  in  the  procedure  makes  all  easy.  As  each  specimen 
is  obtained  in  the  course  of  the  daily  routine  of  practice,  after  the 
preliminary  examinations  have  been  made  and  recorded,  the  por- 
tions selected  for  more  minute  study  should  be  introduced  each 
into  its  bottle ;  on  the  label  the  date,  name  of  patient  (or  other 
reference  to  identify  the  case),  and  the  strength  of  the  alcohol  used 
are  recorded,  and  then  the  bottle,  after  being  carefully  corked,  is  to 
be  placed  on  the  shelf,  or  in  the  drawer,  reserved  for  similar 
material.  The  medical  man  who  thus  studies  his  cases  need  only 
reserve  about  half  an  hour  twice  weekly  for  the  examination  of  the 
unstudied  specimens  on  hand.  During  these  regular  visits  to  his 
material,  which  should  never  be  neglected,  the  alcohol  on  all  the 
several  specimens  should  be  changed  as  required,  each  change,  with 
its  date,  being  duly  recorded  on  the  label.  About  once  a  month, 
an  evening,  or  a  leisure  hour  or  so  in  the  daytime,  should  be  set 
aside  for  cutting  and  staining  sections  of  thiose  specimens  which 
are  sufficiently  hardened,  and  for  mounting  in  balsam  any  sections 
previously  prepared.  After  the  first  few  months'  practice,  no  greater 
expenditure  of  time  than  this  will  be  required  for  the  preparation 
of  admirable  sections  from  a  very  considerable  number  of  speci- 
mens monthly.     The  time  given  to  the  study  of  these  when  fin- 
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ished,  to  their  mutual  comparison,  and  to  the  examination  of  the 
treatises  in  which  similar  conditions  are  described,  must,  of  course, 
vary  with  the  leisure,  tastes,  and  opportunities  of  each  individual. 

I  must  mention  in  this  connection  that  it  is  of  considerable 
economical  importance,  especially  to  young  physicians  of  moderate 
means,  that  the  several  alcohols  used  should  not  be  thrown  away. 
They  should  be  emptied  into  a  large  jar,  or  some  other  suitable 
receptacle,  and  after  a  gallon  or  two  of  the  waste  has  accumulated, 
it  should  be  filtered  through  paper,  or,  if  much  discolored,  through 
animal  charcoal,  and  set  aside  for  the  preservation  of  ordinary 
anatomical  or  pathological  pieces,  intended  for  study  by  the  naked 
eye. 

The  selected  portion  of  tissue  having  been  sufficiently  hardened, 
thin  sections  are  next  to  be  prepared.  I  do  not  hesitate  to  say  that 
with  a  good  sharp  scalpel  or  razor  it  is  easy  to  cut,  off-hand,  sec- 
tions of  great  tenuity  and  of  considerable  size,  suitable  in  fact  for 
the  satisfactory  study  of  almost  any  normal  or  pathological  tissue. 

Where  the  fragment  is  too  small  to  be  conveniently  held  between 
the  finger  and  thumb  of  the  left  hand  while  the  knife  is  guided  by 
the  right,  it  may  advantageously  be  imbedded  in  some  suitable 
substance.  In  the  German  laboratories  a  mixture  of  wax  and  oil 
is  extensively  used  for  this  purpose,  and  has  been  highly  lauded. 
At  the  Army  Medical  Museum  we  have  long  since  learned  to  give 
the  preference  to  parafifine,  as  more  readily  handled,  more  cleanly, 
and  yielding  altogether  better  results  with  less  trouble.  A  sufficient 
quantity  of  paraffine  having  been  melted  over  a  spirit-lamp  in  a 
small  porcelain  capsule,  or  any  suitable  vessel,  is  poured  into  a 
mould  made  by  folding  a  piece  of  ordinary  writing-paper  into  any 
convenient  form,  and  the  fragment  of  tissue  is  held  in  the  middle 
of  the  fluid  with  a  pair  of  forceps  until  the  cooling  paraffine  is  hard 
enough  to  retain  it  in  place.  It  is  then  left  to  itself  until  the  par- 
affine is  quite  cold,  when  the  paper  is  unfolded,  and  sections  can 
readily  be  made  by  cutting  through  the  paraffine  in  any  desired 
direction.  The  sections  as  made  are  dropped  into  alcohol,  in  which 
the  tissue  is  readily  disengaged  from  the  paraffine  by  a  pair  of  small 
forceps. 

When,  however,  it  is  desired  to  prepare  sections  of  considerable 
size  and  uniform  thinness,  some  mechanical  contrivance  will  be 
needed.  At  the  Museum  we  employ  the  little  apparatus  sold  by  the 
opticians  for  use  in  preparing  thin  sections  of  wood  for  microscopic 
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study.  It  is  simply  a  small  stage  of  brass,  at  one  end  of  which  is 
a  binding  screw  to  fasten  it  to  the  edge  of  the  table,  while  near  the 
other  extremity  is  a  round  hole  about  three-quarters  of  an  inch  in 
diameter,  beneath  which  a  hollow  cylinder  of  cast  brass,  about  an 
inch  long,  is  secured.  A  screw  of  some  fifty  turns  to  the  inch  passes 
through  the  bottom  of  this  cylinder.  This  is  turned  by  a  good-sized 
milled  head,  and  presses  upwards  a  closely-fitting  false  bottom  of 
brass,  which  lies  inside  of  the  cylinder.  The  cavity  of  the  cylinder 
is  to  be  filled  with  melted  paraffine,  in  which  the  tissue  is  immersed, 
and  the  whole  allowed  to  cool.  By  turning  the  milled  head  the 
mass  can  be  pressed  gradually  upwards,  and  very  thin  and  uniform 
sections  can  readily  be  cut  with  any  sharp-edged  instrument,  prefer- 
ably with  a  razor  one  side  of  which  has  been  ground  flat.  It  is  not 
difficult  to  obtain  in  this  way  sections  one-two-hundredth  of  an  inch 
in  thickness,  or  even  less. 

This  simple  form  of  section-cutter  can  be  obtained  ready  made 
for  from  six  to  twelve  dollars,  according  to  its  workmanship.  At 
the  Museum  several  of  different  sizes  are  employed,  the  largest  hav- 
ing a  cylinder  two  inches  in  diameter.  The  smaller  size,  however, 
answers  all  ordinary  purposes.  It  will  be  found  advantageous  to 
cement  a  plate  of  glass,  with  a  hole  corresponding  to  the  orifice  of 
the  cylinder,  to  the  upper  surface  of  the  apparatus.  This  proves 
less  injurious  to  the  edge  of  the  cutting  instrument  than  the  brass, — 
a  matter  of  considerable  moment  if  many  sections  are  to  be  cut. 
Marine  glue  is  the  best  cement  for  this  purpose. 

In  cutting  such  sections,  whether  with  the  section-cutter  or  off- 
hand, it  will  be  found  advisable  to  keep  the  razor  constantly  wet 
with  alcohol,  to  move  it  deliberately,  and  usually  to  give  it  a  slight 
sawing  motion,  to  avoid  tearing  the  section.  A  very  keen,  thin 
edge  is,  of  course,  highly  important.  The  sections,  as  they  are 
cut,  may  be  thrown  into  a  capsule  or  watch-glass  full  of  ordinary 
alcohol,  and  are  ready  for  immediate  staining.  If  time  does  not 
permit  this,  however,  they  may  be  transferred  to  a  bottle  and  kept 
in  alcohol  of  75-95  per  cent,  for  several  days,  or  even  longer,  with- 
out injury. 

Dr.  y.  y.  Woodward,  U.  S.  Army, 
(To  be  continued.) 
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A  NEW  FOSSIL  ECHINUS. 

In  the  spring  of  1865,  I  found,  in  the  limestone  region  of  Han- 
cock County,  Illinois,  a  fragment  of  an  echinus.  Thinking  it  a 
Melonites,  I  laid  it  aside,  with  some  other  fossils,  and  scarcely- 
thought  of  it  afterwards.  Recently,  however,  by  reading  a  descrip- 
tion of  the  generic  differences  among  certain  sub-carboniferous 
echini,  I  have  had  my  old  fossil  brought  to  mind,  and  have,  conse- 
quently, subjected  it  to  a  more  rigid  scrutiny.  I  am  hence  led  to 
believe  it  a  new  species  of  Oligoporus.  The  fragment  is  about  four 
inches  long  by  two  inches  wide,  and  shows  clearly  the  interior  of 
the  enveloping  crust  of  the  animal,  and  its  structure  ;  the  exterior 
being  imbedded  in  the  limestone. 

There  are  only  four  rows  of  ambulacral  plates  ;  hence  the  fossil 
is  to  be  referred  to  the  genus  Oligoporus.*  I  cannot  refer  my 
specimen  to  Oligoporus  Danae^  for  the  reason  that  the  arrangement 

of  the  pores  on  the  am- 
bulacral plates  is  decidedly 
different.  The  specimen 
has  been  seen  by  several 
paleontologists,  nearly  all 
of  whom  agree  in  assigning 

Oligoporus  Danae.     Showing  position  of  pores  on     ft    a   plaCC    by   itSClf ;    a  siu- 
ambulacral  plates.  ,  ,  .         .  , 

gle  objection,  on  the  part 
of  one,  being  based  on  the  fact  that  the  interior  alone  is  visible, 
and  that  we  cannot,  thence,  determine  it  to  be  a  species  distinct 
from  Oligoporus  Danae. 

The  thickness  of  the  crust  is  less  than  three-tenths  of  an  inch; 
and  it  seems  highly  improbable  that  within  so  limited  a  space  the 
pores  could  change  their  relative  positions  so  remarkably.  In 
default  of  any  previous  name,  I  propose  to  -  call  my  specimen 
Oligoporus  Groveri,  from  a  dear  pupil  of  mine,  recently  deceased, 
near  whose  residence  in  Hancock  County,  Illinois,  the  fossil  was 
obtained. 

I  subjoin  the  following  imperfect  description :  Oligoporus  Gro- 
veri.  Form,  sub-spheroidal ;  inter-ambulacral  areas,  one  and  a  half 
to  two  and  a  half  times  as  wide  as  the  ambulacral  areas  ;  com- 
posed of  twelve  or  more  rows  of  plates,  diminishing  in  number 

*  Illinois  Geological  Survey,  Vol.  III.  p.  524. 
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towards  the  extremities,  the  outer  row  on  each  side  next  the  am- 

bulacral  areas  being  composed  of  plates  from  two  to  four  times  as 

large  as  the  plates  in  the  remaining  rows.     Ambulacral  areas  with 

four  rows  of  plates,  pierced  with  eight 

rows  of  pores,  arranged  in  two  sets, 

each   occupying  a  width   of  about   a 

tenth  of  an  inch.     The  exterior  pores, 

in  each  pair,  are  so  crowded  towards 

the  extremity  of  their  respective  plates,         ^  ^  ^,     . 

•^  .  Oligoporus    Groveri.     Showing 

that  they  fall  nearly,  or  quite,  in  the      position  of  pores  on   ambuiacrai 

same  line,  while  the  inner  ones  present 

two  more  scattered  lines  of  dots  on  each  side  of  this  central  line. 

As  nearly  as  can  be  judged  from  the  fragment,  the  entire  animal 
could  not  have  been  less  than  five  inches  in  diameter. 

O.  S,  Westcott 

Chicago  High  School,  yuly,  1869. 


THE  DIATOMACEJB.    OF  LAKE   ML  CHI  G  AN. 

The  city  of  Chicago  derives  its  water-supply  from  Lake  Michi- 
gan, which  washes  its  eastern  front.  Commencing  on  the  lake 
shore  at  a  point  about  three-quarters  of  a  mile  north  of  the  mouth  of 
the  Chicago  river,  which  is  a  nearly  stagnant  stream,  reeking  with 
the  filth  of  the  city  poured  into  it  by  numerous  sewers,  a  tunnel, 
two  miles  in  length  and  six  feet  in  diameter,  has  been  constructed 
underneath  the  bed  of  the  lake.  At  the  eastern  extremity  of  the 
tunnel  is  located  a  structure,  built  of  wood  and  stone,  known  as  the 
Crib,  surrounding  and  covering  its  mouth.  At  the  shore  end  of  the 
tunnel  are  the  pumping-works. 

The  water-supply  enters  the  crib  through  gates  in  its  sides,  about 
ten  feet  above  the  bed  of  the  lake,  and  thirty  feet  below  its  surface, 
the  water  at  this  point  averaging  not  far  from  forty  feet  in  depth. 
It  passes  directly  into  and  through  the  tunnel  to  the  pumping-works, 
by  which  it  is  forced,  under  the  pressure  of  a  perpendicular  column 
of  water  ninety  feet  high,  into  the  street  mains,  and  distributed 
over  the  city. 
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The  uniform  current  on  our  shore  of  the  lake  (the  western)  is 
from  the  north,  sweeping  around  the  lower  end  of  the  lake,  and 
passing  northward  again  on  the  eastern  shore.  The  length  of  the 
tunnel  and  the  location  of  the  crib  were  determined  on  the  suppo- 
sition that  it  would  be  impossible  for  the  river  current  when  it  is 
the  strongest,  on  the  breaking  up  of  the  ice  in  the  spring,  to  cause 
the  shore  current  of  the  lake  to  swerve  from  its  course  sufficiently 
to  contaminate  the  water  of  the  lake  in  the  slightest  degree  at  any- 
thing like  this  distance  from  the  river's  mouth.  Whether  or  not 
the  facts  will  sustain  this  supposition  is  a  grave  question,  concerning 
which  the  writer  has  for  some  time  past  been  conducting  a  series  of 
observations. 

The  purpose  of  the  present  paper,  which  is  to  give  simply  a  list 
of  Diatomaceae  found  in  the  waters  of  Lake  Michigan  at  Chicago, 
has,  however,  no  bearing  on  this  question  except  so  far  as  the  defi- 
nite localization  of  the  respective  original  habitats  of  the  Diatoma- 
ceae found  in  this  water  may  add  weight  to  other  testimony.  Except 
when  otherwise  noted,  it  will  be  understood,  therefore,  that  all  the 
forms  named  occur  in  the  city  water-supply.  They  are  obtained  by 
tying  a  piece  of  moderately-fine  cotton  cloth,  about  nine  inches 
square,  over  my  hydrant  faucet,  so  as  to  form  a  closed  bag,  and  al- 
lowing a  small  stream  to  run  through  it  for  exactly  an  hour.  The 
cloth  is  then  removed,  turned  inside  out,  and  the  accumulated  sedi- 
ment rinsed  off  and  allowed  to  settle  in  a  half-tumbler  of  water 
drawn  from  the  same  faucet.  By  thus  allowing  the  water  to  run 
a  definite  time,  and  rinsing  the  cloth  in  a  fixed  amount  of  water,  I 
am  enabled  to  institute  comparisons  which  I  should  otherwise  be 
unable  to  do.  The  amount  of  sediment  of  all  kinds  (animal,  vege- 
table, and  mineral)  is  very  variable,  ranging,  in  my  observations, 
from  barely  sufficient  to  mount  two  slides,  December  25th,  1 871,  to 
more  than  one  cubic  inch  of  matter,  January  17th,  187 1.  With  few 
exceptions,  the  forms  named  below  were  in  the  last-named  gathering, 
though  by  no  means  limited  to  it. 

Amphipleura  pellucida,  Kutz.     Rare. 

Asterionella  formosa,  Hass.     Very  abundant. 

Amphiprora  ornata,  Bailey.  Common.  This  fine  form  was  origi- 
nally found  by  Bailey  in  the  Withlacoochee  River,  Florida  {Micro- 
scopical Observations t  p.  17),  and  subsequently  in  the  Croton  river, 
New  York.  His  figure  is,  however,  a  very  imperfect  one.  It  has 
also  been  found  by  Professor  H.  L.  Smith  in  the  Vernon  river  at 
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Gambler,  O.  j  in  the  Scioto,  at  Columbus,  O. ;  and  in  Lake  Erie, 
at  Cleveland,  O.  So  far  as  I  am  aware,  these  are  the  only  localities 
where  it  has  yet  been  noted.  It  is  not  in  the  list  published  by  the 
Quarterly  Journal  of  Microscopical  Science,  April,  1870. 

Amphora  ovalis,  Kutz.     Frequent. 

Amphora  ovalis,  var.  /?  or  n.  sp.  ?  Resembling  Amphora  ovalis 
in  every  respect,  except  that  it  has  a  broad  stauros  extending  entirely 
across.  It  corresponds  quite  closely,  except  in  size  and  striation, 
to  A.  minutissima,  W.S.  {S.  B.  D.\  I.^  PL  ii.,  F,  30).  In  size,  varies 
within  the  limits  of  A.  ovalis. 

Cyclotella  operculata,  Kutz.     Rare. 

Cyclotella  Kutzingiana,  Thu.     Rare. 

Cyclotella  meneghiniana,  Kutz.  About  the  piling  at  i6th  Street, 
Chicago.     Rare. 

Cocconema  cymbiforme,  Ehr.     Rare. 

Cocconeis  pediculus,  Ehr.  Rare.  Abundant  on  piling  at  i6th 
and  1 8th  Streets. 

Cymbella  cuspidata,  Kutz.     Not  frequent. 

Cymbella  ventricosa,  Ag.  Inside  the  breakwater  at  i8th  Street. 
Rare. 

Cymatopleura  elliptica,  Breh.     Frequent. 

Cymatopleura  solea,  W,  Sm.     Frequent.     Rare  at  i6th  Street. 

Cymatopleura  solea,  var.  apiculata.     Not  frequent. 

Epithemia  turgida,  Kutz.     Abundant. 

Epithemia  surex,  Kutz.     Piling  at  i6th  Street.     Frequent. 

Epithemia  ocellata,  Ehr.     Frequent. 

Epithemia  alpestris,  W.  Sm.     Frequent. 

Encyonema  caespitosum,  Kutz.  Frequent.  Abundant  also  at 
1 6th,  2  2d,  and  26th  Street  piling. 

Fragilaria  capucina,  JDesmaz.  Not  abundant.  Very  common 
about  piling  at  i6th,  i8th,  2  2d,  and  26th  Streets. 

Fragilaria  virescens,  Ralfs.  Piling  at  i6th,  i8th,  and  2  2d  Streets. 
Frequent. 

Fragilaria  Crotonensis,  Kitton.  Very  abundant.  Frequent  about 
piling  at  i6th,  i8th,  and  2  2d  Streets. 

Gomphonema  geminatum,  Ag.  On  pier  at  26th  Street.  Not 
abundant. 

Gomphonema  capitatum,  Ehr.  Attached  to  rocks  inside  of 
breakwater  at  i8th  Street,  and  about  the  piers  at  2 2d  and  26th 
Streets.     Very  abundant. 
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Gomphonema  curvatum,  Jrz/;/s.r=RhoIcosphenia  curvatum,  Gr. 
On  stones  and  piers  at  2  2d  and  26th  Streets.     Very  abundant. 

Gomphonema  olivaceum,  Kutz.  Same  localities  as  last.  Very 
abundant. 

Gomphonema  dichotomum,  Kutz.  In  water-supply,  and  on  piers 
at  1 6th  and  26th  Streets.     Somewhat  rare. 

Melosira  granulata,  Pritch.     Abundant. 

Navicula  rhomboides,  Ehr.     Rare. 

Navicula  elliptica,  Kutz.     Frequent.     Rare  at  2  2d  Street. 

Navicula  tumida,   W.  .S/zz.^anglica,  Ralfs.     Somewhat  rare. 

Navicula  cryptocephala,  Kutz.     Frequent. 

Navicula  exilis,  Gr.     Not  frequent. 

Nitzschia  hungarica,  Gr.  Piling  at  i8th  and  26th  Streets. 
Frequent. 

Pinnularia  radiosa,  W.  Sm.     Rare. 

Pinnularia  hemiptera,  Rab.     Somewhat  rare. 

Pleurosigma  attenuatum,  W.  Sm.     Quite  frequent. 

Pleurosigma  Spencerii,  W.  Sm.     Quite  frequent. 

Rhizosolenia  Eriensis,  H.  L.  Smith,  n.  sp.  Frustules  small,  com- 
pressed, somewhat  flattened ;  not  rigidly  siliceous  \  six  to  twelve 
times  as  long  as  broad ;  length  '003  to  '006.  Annuli  on  the  dry 
frustules  conspicuous,  apparently  interrupted  in  the  middle,  and 
alternate  j  obscure  in  fluid  or  balsam.  Frustules  finely  striated. 
Bristles  nearly  as  long  as  the  frustules,  and,  with  the  calyptra, 
excentric,  lying  nearly  in  a  line  with  one  margin  of  the  frustule 
when  the  flat  side  is  in  view.  Chicago  water-supply ;  very  abundant 
at  certain  seasons,  and  very  rare  at  others.  Originally  noted  in 
Lake  Erie,  at  Cleveland,  O. 

Stephanodiscus  Niagaras,  Ehr.     Very  abundant. 

Synedra  ulna,  Ehr.  Not  frequent  in  water-supply.  Frequent 
inside  breakwater  at  i8th  Street. 

Synedra  splendens,  Kutz.  Rare  in  water-supply ;  quite  frequent 
at  1 6th,  i8th,  2 2d,  and  26th  Streets. 

Synedra  pulchella,  j?2^/2.  Rare  in  water-supply ;  frequent  at  1 6th, 
1 8th,  2  2d,  and  26th  Streets. 

Surirella  splendida,  Kutz.   Somewhat  rare. 

Tabellaria  fenestrata,  Kutz.     Very  abundant. 


S.  A.  Briggs. 


Chicago,  December  29,  187 1. 
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A  NEW  METHOD  OE  ILLUMINATING  OPAQUE 
OBJECTS  UNDER  HIGH  POWERS. 

Of  the  various  methods  hitherto  devised  for  the  illumination  of 
opaque  objects  under  high  powers,  the  Illuminator  of  Prof.  H.  L. 
Smith,  consisting  of  a  small  silver  concave  speculum,  applied  so  as 
to  receive  the  light  just  back  of  and  reflect  it  down  through  the 
objective  upon  the  object,  is  probably  the  best.  The  disc  of  thin 
glass  placed  in  a  similar  position,  also  proposed  by  Prof.  Smith,  but 
abandoned  for  his  concave  silver  speculum,  answers  passably  well ; 
but,  so  far  as  my  observation  goes,  is  inferior  to  the  illuminator 
first  mentioned. 

I  have  been  using  for  the  last  three  months  a  device  which,  so  far 
as  I  know,  is  new,  and  which  I  believe  to  be  better  than  either  of 
those  mentioned.  A  beam  of  light  is  sent  down  through  the  ob- 
lique body  of  the  binocular  microscope  upon  the  Wenham  prism, 
and  by  it  is  directed  through  the  objective  upon  the  slide.  The 
prism,  of  course,  is  arranged  as  for  binocular  vision.  For  the  direc- 
tion of  the  beam  of  light  into  the  oblique  body,  a  plane  mirror,  a 
rectangular  prism,  or  the  ordinary  camera  for  drawing,  supplied 
with  all  first-class  instruments,  may  be  used,  placed  upon  the  cap  of 
an  eye-piece  from  which  the  lenses  have  been  removed.  •  It  may 
sometimes  be  found  better  to  use  the  lenses  of  the  eye-piece  instead 
of  removing  them ;  but  much  depends  upon  the  back  of  the  object- 
ive. The  result  of  this  arrangement,  if  all  the  adjustments  are 
correct,  will  be  a  brilliant  illumination  of  a  small  portion  of  the 
centre  of  the  field.  For  covered  objects,  immersion  fronts  should 
be  used,  but  the  best  definition  is  obtained  of  uncovered  objects 
with  dry  fronts,  and  a  proper  correction  of  the  objective. 

I  have  succeeded  well  with  both  daylight  and  lamplight  in  using 
objectives  as  high  as  the  ^^3".  The  field,  however,  of  the  higher 
powers  will  be  small.  The  most  useful  powers  in  my  hands  have 
been  from  the  yV  to  the  -^-^\  For  the  convenience  of  study,  the 
eye-piece  of  the  direct  body  of  the  instrument  through  which  the 
observation  is  made  may  be  racked  back  so  as  to  bring  the  eye  out 
of  the  way  of  the  prism.  A  shade  of  card-board  placed  upon  the 
cap  of  the  observing  eye-piece,  to  protect  the  eyes  from  the  light, 
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will  also  be  a  convenience.  By  this  method  I  have  been  able  to 
see  well  the  bosses  upon  the  P.  angulatum  and  P.  hippocampus. 
The  Podura  scale  is  seen  also  in  a  new  light.  Human  blood  cor- 
puscles allowed  to  dry  upon  a  slip  of  glass,  present  the  nucleated 
appearance  first  described  by  Prof.  J.  W,  Freer.  The  field  is 
better,  and  the  definition  clearer  and  sharper,  by  this  method  than 
by  any  which  I  have  tried. 

H.  A.  yohnson,  M.D.y  Pres'  t  State  Soc. 
Chicago,  Dec.  22,  187 1. 


THE    MONAD'S  PLACE    IN  NATURE. 

Among  the  objects  in  the  department  of  Protozoa  one  sees  at  the 
same  time  groups  of  organisms  which  have  attained  a  certain  degree 
of  perfection,  and  other  living  forms  in  a  more  elementary  condi- 
tion. The  object  of  the  present  remarks  is  to  show  a  connection 
between  the  earlier  forms,  which  we  call  Monads^  and  those  higher 
and  more  complicated  organisms  at  present  recognized  under  the 
name  of  Infusoria,  Mucedin^,  Conferva,  Oscillatoria,  etc. 

The  following  record  of  experience  will  be  found  to  contain  some 
evidence  bearing  on  the  tendency  of  certain  organisms  to  develop 
progressive  change  from  a  lower  to  a  higher  form  of  structure,  and 
will  also  tend  to  establish  the  probability  that  the  Monads  which  we 
meet  with  in  various  states  are  the  sources  whence  spring  some  of 
the  more  developed  forms  of  life  to  which  I  have  referred.    • 

In  the  air  caught  by  trickling  water  over  a  sheet  of  glass  I  find  a 
large  number  of  Monad  forms  about  ^-^Vo"  ^^  ^^  \nQki  in  diameter. 
In  November,  1867, 1  found  bodies  having  the  same  appearance  and 
the  same  cyclical  movement,  moving  within  the  tubules  of  Vaucheria 
(Plate  I.,  Fig.  I.  d).  In  April,  1868,  I  confirmed  the  experiences 
{Pig.  I  i).  In  July,  1870,  I  saw  similar  bodies  moving  freely  in 
the  vacuole  of  a  desmid  {Closterium  lunula').  In  1867  I  watched 
the  primordial  utricle  in  the  tubule  of  Vaucheria  protrude  from  the 
general  mass  of  chlorophyl,  and  form  a  round  globular  vesicle  into 
which  the  Monad  forms  escaped  from  the  mass  {Pig.  I.  g,  Ji).  I 
also  saw  the  Pseudo-gonidia  attached  to  the  side  of  the  tubules  of 
Vaucheria  containing  chlorophyl  particles  and  a  vacuole.    {See  the 
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diagram^  Fig.  I.  k,  k.)  Also  I  witnessed  the  primordial  utricle  of  a 
Pseudo-gonidium  burst,  and  the  Monads  liberated  from  the  interior, 
each  being  transparent,  about  the  size  of  those  found  in  air,  and 
having  their  own  independent  cyclical  movement  (^Fig.  L  n,  p). 
Now,  it  seems  to  me  that  these  organisms  are  in  all  likelihood  similar 
to  those  referred  to  by  numerous  observers,  such  as  Samuelson, 
Dancer,  Angus  Smith,  and  others  of  recent  date,  who  have  confirmed 
the  experience  of  Pasteur,  which  in  all  likelihood  relates  to  a  form 
of  life  similar  to  that  to  which  I  have  here  referred. 

Now,  in  the  bursting  of  a  tubule  of  Vaucheria,  which  I  witnessed 
in  November,  1869,  the  size  of  the  particles  varied  from  visible 


DESCRIPTION   OF   PLATE   I. 

Fig.  I. — A  tubule  of  Vaucheria,  containing : — a,  mass  of  chlorophyl ;  b,  bursting 
of  tubule  and  discharge  of  Monads,  etc. ;  c,  a  green  oval  Gonidium  ;  d,  two  Monads 
moving  within  the  tubule ;  e,  an  immature  Pseudo-gonidium ;  f,  an  Euglena ;  g,  a 
mass  of  chlorophyl  giving  off  h  a  globular  extension  of  the  primordial  utricle  ;  i,  the 
terminal  vacuole  of  the  tubule  containing  Monads  in  active  motion ;  k,  k,  two  Pseudo- 
gonidia  being  discharged  from  the  tubule ;  /,  a  transparent  primordial  utricle,  or  empty 
cell-wall ;  m,  the  same,  containing  chlorophyl ;  n,  one  of  these  in  the  act  of  bursting, 
and  liberating/  the  Monads,  which  at  once  take  an  independent  cyclical  movement. 

Fig.  II, — A  piece  of  Conferva  rivularis :  a,  the  hole  through  which  the  Euglenae  b 
are  escaping.     This  observation  was  made  April  nth,  1869. 

Fig.  III. — A  pin-point  Monad  in  its  transformation  to  Confervoidaea. 

Fig.  IV. — A  pin-point  Monad  in  its  transformation  to  Penicillium. 

Fig.  v. — A  pin-point  Monad  in  its  transformation  to  Chlorococcus :  a,  Gonidium  ; 
b,  Gleocapsa;  c,  commencement  of  Soridium;  d,  e,  bifissation;  f,  division .  into  4;  g, 
division  into  16  ;  h,  formation  of  Thallus  or  Apothecium. 

Fig.  VI. — ^A  pin-point  Monad  in  its  transformation  to  Euglena :  a,  Gonidium ;  b, 
oval  cell  with  vacuole  ;  c,  Euglena;  d,  with  filament;  <?,  intersuscepted  form. 

Fig.  VII. — A  pin-point  Monad  in  its  transformation  to  Infusoria :  a,  granular  cell ; 
b,  showing  vacuole  formed  by  contraction  of  sarcode  ;  c,  first  change  to  Amoeba  ;  d^ 
perfect  Amoeba ;  e,  change  to  Vorticella ;  f,  Vorticella  ;  g,  Kerona.  See  also  Fig.  ix., 
which  represents  an  observatiori  made  August  12th,  1871,  in  which  I  saw  the  globular 
body  throw  out  cilia  and  then  swim  away  as  a  perfectly  formed  Kerona. 

Fig.  VIII. — A  pin-point  Monad  in  its  transformation  to  moss  :  a,  Oscillatoria  Nigra 
Viride;  b,  Lyngbya ;  c,  moss  cell  as  given  off  from  the  surface  in  drops  of  rain. 

Fig.  IX, — Change  from  a  spherical  cell  to  a  distinct  Kerona :  a,  the  spherical  shape ; 
b,  throwing  out  cilia,  c  ;  d,  fully-formed  Kerona. 

Fig.  X. — A  few  Paramoecia  {Kolpoda  cucullus)  swimming  in  a  fluid  composed  of 
Vibrions  and  Monads :  a,  Vibrions ;  3,  Monads. 

Fig.  XI. — An  Infusoria  (probably  Paramecium  Aurelia),  showing  cilia  placed  diago- 
nally :  a,  ventral ;  b,  dorsal  view. 

Fig.  XII. — A  mass  of  pin-point  Monads,  i,  becoming,  2,  Vibrions;  3,  Bacteria; 
4,  Monads  and  Uvellse ;  5,  Amoebse ;  6,  Paramoecia ;  7,  more  highly  developed  In- 
fusoria, as  Kolpoda  cucullus,  etc. ;  8,  Vorticellae. 
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masses  having  a  green  color  to  minute  specks,  which  were  only- 
visible  by  scintillating  in  reflected  light  {see  Fig.  I.  b) ;  and  in  all 
examinations  of  matter  containing  organisms,  certain  particles  are 
seen  to  revolve  upon  their  own  axes,  and  to  present  what  appear  to 
be  signs  of  life.  These  solutions,  if  watched  from  day  to  day,  pre- 
sent objects  having  the  same  movements,  which  gradually  develop 
until  they  present  the  same  appearance  as  the  Monads  before  referred 
to  as  being  caught  from  the  air  and  being  discharged  from  the 
Pseudo-gonidia  and  the  tubules  of  Vaucheria. 

In  an  experiment,  March  5th,  1868,  bottle  b,  with  only  a  limited 
quantity  of  air,  developed  first  Monads  and  Mucedo  on  cork ;  and 
after  more  air  had  been  admitted,  successive  observations  showed 
Monads,  Vibrions,  and  ultimately  Paramoecium.  In  experiment  e, 
the  ultimate  development  from  the  same  source,  but  under  different 
circumstances  of  light  and  air,  was  green  Gonidia,  Euglena,  and 
green  filaments.  But  in  g  the  result  was  an  immense  number  of 
full-sized  Euglense.  The  sources  of  all  these  developments  seem  to 
me  (who  watched  the  liquids  daily  for  two  months)  to  be  the  same 
minute  pin-point  Monad  which  Dr.  Bastian  refers  to  in  his  papers 
in  ''Nature."  An  examination  of  my  note-book  during  the  watch- 
ing of  these  liquids  shows  numerous  forms  which  the  Monads  pre- 
sented {Fig.  XII.  6),  evidently  transitional  from  the  round  pin-head 
Monad  to  oval  young  Paramoecia  until  we  come  to  sufficient  size  to 
give  it  a  name  such  as  Kolpoda  cucidliis,  etc.  {Fig.  XII.  7). 

In  the  vacuole  of  Vaucheria  I  observed  that  organisms  in  several 
stages  of  development  existed  in  active  motion  at  the  same  time 
{Fig.  I.  c,  d,  e,f),  and  I  have  since  been  able  to  verify  this  opinion 
by  observing  full-grown  Euglenae  in  the  tubqle  actively  moving ; 
but  on  April  nth,  1869,  I  saw  the  birth  of  Euglenae  from  a  tubule 
of  Conferva  rivularis,  and  on  escaping  they  took  on  all  their  poly- 
morphic changes,  and  although  small  in  size  were  full  of  life.  {See 
Fig  II) 

The  important  deduction  from  this  fact  is  that  there  are  various 
stages  at  which  the  organism  enters  upon  its  independent  existence, 
and  it  may  fairly  be  presumed  that  as  the  stage  is  early  or  developed, 
so  will  the  amount  of  heredity  vary,  and  the  tendency  to  resist  the 
choses  exterieures,  or  accidents  of  life,  become  greater. 

The  "pin-point"  Monad,  being  in  an  earlier  stage,  and  possessing 
less  heredity,  may,  and  most  likely  does,  vary  more  under  the  influ- 
ence of  these  accidents  of  life,  such  as  light,  air,  etc. 
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It  has  been  noticed  that  in  almost  all  substances  or  liquids  ex- 
amined, the  first  evidence  of  life  is  found  in  the  movement  of  most 
minute  bodies.  An  instance  of  this  and  the  subsequent  develop- 
ment is  well  shown  in  the  following  case  : 

On  the  I  St  of  August,  1871,  I  took  a  piece  of  fluff  from  under  a 
carpet  and  bookcase,  which  had  for  some  time  remained  undis- 
turbed. On  examination,  it  consisted  mainly  of  the  colored  broken 
pieces  of  wool  from  the  carpet,  as  well  as  pieces  of  flax,  together 
with  the  ordinary  contents  of  dust,  such  as  soot-flakes,  splinters  of 
flint,  and  amorphous  particles, — starch  grains,  etc.  I  then  took  six 
drachm-bottles,  put  a  small  piece  of  the  fluff  into  each  bottle,  and 
half  filled  it  with  water.  (This  was  taken  from  the  tap,  in  which  no 
organisms  are  perceptible,  nor  do  organisms  develop  from  it  when 
placed  under  similar  circumstances  to  the  present  experiment.  It 
may  therefore  be  inferred  that  any  living  things  which  should  from 
time  to  time  appear,  were  due  to  the  dust,  and  not  to  the  water.) 
The  bottles  were  then  tied  over  with  carded  cotton,  and  examined 
as  follows,  with  the  results  named.  The  bottles  were  marked  A,  B, 
C,  D,  E,  and  F. 

August  3d  (after  two  days). — Nothing  but  Brownian  movements  visible  in 
bottle  A. 

August  4th. — Bottle  B,  unmistakable  movements  among  the  particles  in  a  cycli- 
cal direction.  One  particle  circulated  first  in  one  direction,  and  afterwards  in 
another.  The  larger  particles  seem  to  be  moved  by  some  smaller  but  invisible 
objects. 

August  5th. — Examined  bottle  C,  and  found  very  active  Monads,  apparently 
attached  by  a  pedicle  to  some  particle  of  amorphous  matter.'^  Movements  un- 
doubtedly voluntary.  The  appearance  of  the  Monad  is  round  at  first,  but 
apparently  changing  shape  from  time  to  time,  as  if  of  an  amoeboid  form.  The 
size,  under  300  X  j  is  of  a  good-sized  pin's  head.  Under  700  X »  I  found  one 
having  the  movement  and  appearance  of  a  young  Paramoecium. 

August  8th. — Examined  bottle  D,  with  similar  results. 
*'     loth. — Examined  bottle  E  ;  the  Monads  smaller. 

**  1 2th. — Examined  bottle  F,  and  found  most  unmistakable  Kolpoda  cucul- 
his  ;  movements  cyclical  and  rotating  on  their  own  axes,  apparently  about  ^  inch 
long  by  ]^  inch  in  diameter  when  magnified  250 times  (about -^^q-  inch  in  length). 

One  or  two  points  here  require  observation.  It  is  a  question  sub 
judice  as  to  the  cause  of  the  Brownian  movements.  I  am  inclined 
to  the  belief  that  they  are  due  to  the  presence  of  life  in  some  objects 

*  My  friend  Mr,  Chantrell,  of  Liverpool,  informs  me  that  he  has  watched  the  growth  of  Vorti- 
cellse,  and  finds  the  stalk  developed  before  the  head. 
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too  small  for  independent  vision  by  the  microscope.  I  have  often 
found  that  liquids  which  under  low  powers  appeared  quite  free  from 
organisms  have,  on  the  application  of  higher  powers,  resolved  them- 
selves into  moving  masses  of  organisms,  and  this,  I  believe,  will 
most  frequently  be  found  to  be  the  case  where  the  power  is  able  to 
detect  the  life.  In  the  case  of  August  4th  this  is  palpably  the  case.* 
I  am  also  inclined  to  the  belief  that  the  lower  forms  of  life  are 
amoebiform,  from  the  numerous  observations  I  have  made  of  them 
when  the  focus  of  the  instrument  has  been  clearly  adjusted.  The 
cause  of  the  circular  movements  may  be  due  to  cilia  all  over  the 
body.  But  the  cause  of  the  cyclical  movements  may  be  explained 
by  an  examination  I  have  occasionally  made  of  some  form  of  Para- 
moecium,  of  which  I  have  given  a  diagram  in  Fig.  XL  a,  b,  pos- 
sibly Faramoecium  Aurelia.  Here  the  cilia  are  placed  in  a  diagonal 
manner  across  the  body,  and  give  it  by  successive  action  that  pecu- 
liar motion  which  we  observe  as  cyclical,  and  which  was  so  in  the 
objects  from  which  the  drawing  was  made.  From  observations  I 
have  made  I  am  induced  to  believe  that  the  pin-point  Monad,  when 
developed  under  absence  of  light  and  only  a  limited  quantity  of  air, 
gives  rise  to  the  class  of  plants  known  as  Mucedinae.  The  result 
of  the  experiment,  March  5,  1868,^,  shows  Euglena  as  the  result  of 
cow-dung  in  much  water  in  free  light  and  air  in  a  tall  glass  jar, 
while  the  same  medium  in  d  gives  only  Faramoecium  as  the  result,  "* 
the  air  and  light  being  both  applied  in  a  different  proportion. 

For  these  and  other  reasons,  I  am  induced  to  look  upon  Monas 
in  its  earliest  forms  to  be  the  starting-point  whence,  when  its  heredity 
is  small,  several  products  may  result,  and  among  the  number  are 
Infusoria,  Mucedinae,  Euglense,  Oscillatoria ;  and  since  I  think 
there  is  evidence  to  show  much  transmutation  of  form,  the  facts 
seem  to  me  to  show  that  while  from  the  lower  Infusoria  many  of  the 
Rotatoria  may  be  traced,  so  also  from  Falmella  cruenfa  may  be 
traced  Oscillatoria,  Lyngbya,  and  many  mosses.  {See  Figs.  III. ,  IV. , 
v.,  VI.,  VII,  and  VIII.)  A  close  and  frequent  examination  of 
plants  of  Falmella  cruenta  has  convinced  me  that  Oscillatoi'ia  Nigro 
Viride  is  simply  a  developed  form  of  the  same  plant.  Instances  are 
of  very  frequent  occurrence  in  which  the  plants  are  so  intermixed, 
and  the  cells  under  the  microscope  so  evidently  transitional,  that  I 
have  now  no  longer  any  doubt  upon  the  subject.     A  similar  exami- 

*  See  also  Fig.  X.,  in  whicli  the  liquid  was  one  moving  mass  of  Vibrions  and  Monads. 
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nation  of  Oscillatoria  with  Lyngbya  reveals  the  same  transition. 
Were  it  not  that  the  forms  are  too  common  for  a  diagram,  I  have 
abundant  evidence  in  my  notes  in  proof  of  my  opinion.  The  point, 
however,  is  one  capable  of  investigation  by  comparatively  low 
powers  of  the  microscope,  and  may  form  a  very  interesting  point  for 
young  observers  to  commence  a  systematic  use  of  microscopical  in- 
vestigation by  means  of  notes  and  careful  drawing. 

If  we  look  upon  the  broad  face  of  any  landscape,  we  are  at  once 
struck  with  the  growth  of  green  verdure  upon  all  surfaces  which  are 
rough  enough  to  receive  the  air-borne  seed  of  plants,  and  have 
remained  long  enough  undisturbed  to  allow  of  the  development  of 
this  verdure.  An  observation  of  it  under  various  conditions  shows 
various  forms  of  development,  and  as  it  is  in  most  cases  evident  to 
the  simplest  consideration  that  the  product  is  air-sown,  so  it  also 
becomes  evident  from  the  facts  before  us  that  the  source  of  it  is 
some  matter  of  constant  existence  in  the  air.  Now,  an  examination 
of  the  air  shows  us  occasional  green  Gonidia  which  manifestly  have 
sprung  from  lichens  or  mosses,  from  the  elastic  membrane  concerned 
in  the  bursting  of  apothecia  of  lichens  on  the  one  hand,  and  the 
bursting  of  tubules  of  mosses,  as  shown  by  Dr.  Hicks,  on  the  other; 
and  the  facts  adduced  in  this  paper  relative  to  the  bursting  of 
vacuoles  of  Vaucheria,  Pseudo-gonidia,  and  of  the  tubules  of  Con- 
ferva rivularis,  give  us  evidence  of  a  source  whence  the  seeds  of 
these  plants  may  be  ejected  into  the  air.  This  being  the  case,  it 
becomes  -necessary  to  observe  the  results  of  this  sowing  of  seed 
under  proper  means  of  observation.  I  have  in  my  study  at  the 
present  time  a  large  quantity  of  green  Lyngbya,  which  owes  its 
existence  to  a  small  number  of  cellules  of  Chlorococcus,  which  was 
sown  by  the  air  upon  a  lint  siphon  which  I  used  for  the  purpose  of 
collecting  air-borne  seeds  about  two  years  ago.  I  have  also  found 
four  distinct  species  of  moss  giving  off  similar  Gonidia,  which  pro- 
duced Chlorococcus  and  Lyngbya,  and  every  day's  experience  con- 
firms these  observations.  But  the  experiment  upon  the  fluff  and 
dust,  as  detailed  in  this  paper,  points  more  distinctly  to  the  pin-point 
Monad  as  the  source  at  least  of  Infusoria,  and,  taken  in  connection 
with  the  other  experiences,  seems  to  show  at  least  a  probability  that 
in  this  minute  form  a  great  process  of  the  most  gigantic  importance 
is  taking  place  in  nature. 

I  think  it  is  not  making  too  extravagant  a  demand  upon  the 
imagination  or  the  credulity  to  suggest  that  here,  in  the  border-land 
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of  the  two  kingdoms,  animal  and  vegetable,  nature  is  performing  a 
vast  operation  in  converting  the  dead  matter  of  the  universe  to 
living  forms,  by  a  process  of  cell-growth  which  is  so  universal  as  to 
reveal  to  us  some  of  the  workings  of  a  vast  law.  We  may  fairly 
consider  the  living  cell,  in  its  initial  state,  to  be  a  vesicle  (too 
minute  for  the  highest  powers)  which  by  dialysis  absorbs  to  its 
cavity  the  elementary  atoms  of  which  the  dead  organic  matter  had 
been  composed,  and  which  it  is  now  ready  to  part  with  in  conse- 
quence of  its  vitality  having  ceased.  Upon  this  pabulum  the  living 
cell  grows  and  increases  until  it  is  able  to  give  off  proles,  either  as 
the  pin-point  Monad,  the  visible  Monad,  from  the  Pseudo-gonidium, 
or  the  Euglena,  born  of  Conferva  rivularis,  Vaucheria,  or  some 
other  plant  of  this  nature. 

The  proles,  starting  at  the  most  minute  point,  becomes  either  the 
Mucedo  (converting  by  its  growth  the  dying  particles  of  hydro- 
carbon compounds  to  the  alcohols  and  aethers  of  animal  or  vegeta  I 
decay),  or  the  Infusorium  (gradually  developing  to  Rotifer,  and 
thence,  probably,  to  higher  organisms),  or  the  beautiful  green 
Euglena  (on  the  rank  hotbeds  of  farmyards  and  other  nitrogenous 
depots),  or  the  delicate  Chlorococcus  (whence  arise  Parmelia  Col- 
lema,  or  lichens  hanging  in  graceful  festoons  from  the  *'  formed 
matter"  of  old  tree  barks),  or  through  Palmella  cruenta,  Oscillatoria, 
Lyngbya,  to  mosses,  forming  those  sponge-like  reservoirs  of  moisture 
which  in  their  decay  give  a  suitable  nidus  to  the  air-borne  seeds  of 
the  sycamore  or  other  trees,  as  may  be  seen  on  the  towers  of  many 
of  our  older  churches.  There  many  a  good-sized  tree  grows  in  the 
debris  of  vegetable  matter  mixed  with  the  silica  flakes  of  dust  wind- 
borne  from  the  dry  roads. 

It  will  here  be  seen  that  this  branch  of  study  bears  as  it  were  the 
seeds  of  one  of  the  most  important  investigations  which  can  occupy 
the  thought  of  the  reflective.  It  seems  as  it  were  to  open  out  a  page 
of  the  world's  history  which  shows  that  from  the  smallest  beginnings 
the  greatest  of  results  follow.  It  serves  to  show  that  there  is  no 
part  too  small  to  be  of  the  highest  importance,  and  that  the  decay 
of  nature  is  but  the  other  side  of  the  portal  of  life — equally  beautiful, 
equally  honored  by  the  Creator  with  the  most  minute  detail  of  per- 
fection. Man  is  apt  to  look  upon  that  which  is  ceasing  to  possess 
life  as  disagreeable,  offensive,  unworthy  of  attention — to  be,  in  fact, 
cast  away  as  used  up  and  belonging  to  the  despised  condition  of 
waste.     Let  such  a  thinker  then  turn  his  thoughts  hitherward  for  a 
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short  time,  and  learn  that  nature  knows  no  waste ;  each  particle  of 
which  the  universe  is  composed  is,  everywhere  and  at  all  times,  per- 
forming a  duty  and  serving  a  purpose,  and  though  it  may  change 
its  shape  from  the  beautiful  rosebud  or  the  gaudy  butterfly  to  the 
destructive  mildew  or  the  more  homely  grub  or  caterpillar,  yet  here, 
when  viewed  through  the  microscopic  lens,  every  part  is  full  of 
beauty  and  perfectly  fitted  for  its  destination,  either  as  a  carrier  of 
life  or  a  destroyer  of  the  dead — Genesis  and  Exodus — I  say  again, 
both  equally  honored  by  the  Maker,  equally  perfect,  equally  beautiful. 

Metcalf  Johnson,  M,R.C,S.E, 
Monthly  Microscopical  Journal. 
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Explanatory. — The  publication  of  the  journal,  of  which  this  is  the  initial 
number,  is  due  to  the  conviction  on  the  part  of  The  State  Microscopical 
Society  of  Illinois  that  the  opportunity  exists  of  doing,  through  such  a  jour- 
nal, good  service  to  the  cause  of  science — -primarily,  by  helping  to  develop  the 
local  natural  history  of  the  district,  and  to  disseminate  the  knowledge  thus  ob- 
tained ;  and,  secondarily y  by  assisting  the  spread  of  general  scientific  information 
within  the  range  of  its  circulation,  by  the  collation  and  condensation  of  such 
portions  of  the  contents  of  other  journals  as  may  be  within  its  scope,  and  of  in- 
terest to  its  patrons. 

The  Lens  will  be  devoted  chiefly  to  the  interests  of  Microscopical  Science, 
but  no  communication  of  value,  relating  to  any  department  of  Natural  Ilistoiy, 
will  be  excluded.  Without  trespassing  on  the  fields  so  ably  occupied  by  Silli- 
man^s  yournal  and  the  American  Naturalist,  the  only  publications  of  like 
character  in  the  United  States,  The  Lens  will  contain : 

Original  contributions,  consisting  of  papers  read  before  some  Scientific  Society, 
or  communicated  directly  to  the  journal; 

Original  papers,  elaborate  or  otherwise,  illustrative  of  the  Natural  History 
of  the  Mississippi  Valley  and  the  Far  West ; 

A  comprehensive  resume  of  the  latest  foreign  inquiries  and  critical  reviews, 
with  brief  notices  of  the  latest  microscopical  publications  in  this  country  and 
Europe ; 

Descriptions  of  all  new  forms  of  Microscopes  and  Microscopic  Apparatus ;  and 

Correspondence  on  matters  of  Histological  controversy. 

The  Lens  will  aim  to  be  thoroughly  scientific,  advanced,  and  comprehensive, 
and  will  be  issued  under  the  auspices  of  the  State  Society,  and  in  its  interests. 
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A  word  of  explanation  is  due  to  those  who  received  the  circular  issued  in 
June  last,  announcing  the  intention  of  the  Society  to  commence  the  publication 
of  this  journal  in  October.  The  first  number  was  prepared  in  accordance  with 
that  circular,  and  was  just  ready  for  mailing  when  the  great  fire  occurred.  With 
the  exception  of  a  few  copies  which  the  editor  saved,  the  entire  edition  was  de- 
stroyed. At  the  earliest  moment  after  it  was*possible  to  ascertain  the  financial 
condition  of  the  Society,  and  the  opinions  of  the  members  as  to  the  advisability 
of  the  step,  the  Board  of  Trustees,  without  a  single  dissenting  voice,  decided  to 
go  on,  at  once,  with  the  publication  of  the  journal.  The  present  number  is  not 
an  exact  reproduction  of  the  one  destroyed,  circumstances  having  made  it  judi- 
cious to  change  a  considerable  portion  of  the  contents.  The  subscription  price 
has  also  been  increased  to  three  dollars  per  annum,  the  former  price  having  been 
found  insufficient  to  furnish  the  requisite  amount  of  illustration.  Those  sub- 
scribers, however,  who  have  already  forwarded  the  amount  of  their  subscriptions, 
will  receive  the  journal  without  further  remittance. 

The  State  Microscopical  Society  of  Illinois, — During  the  autumn  of 
1868,  a  few  gentlemen  interested  in  microscopical  pursuits,  either  professionally 
or  as  amateurs,  after  several  informal  conferences,  determined  to  make  a  formal 
organization.  Accordingly,  December  15th,  1868,  a  meeting  of  those  interested 
was  held  in  the  Library  of  the  Academy  of  Sciences  for  this  purpose.  The  fol- 
lowing-named gentlemen  were  present :  Hosmer  A.  Johnson,  Joseph  W.  Freer, 
Edmund  Andrews,  S.  A.  Briggs,  W.  W.  Allport,  T.  C.  Duncan,  Walter  Hay, 
James  Hankey,  George  M.  Higginson,  Henry  F.  Munroe,  Louis  Boerlin,  W.  C. 
Hunt,  Walter  W.  Bulloch,  and  Daniel  T.  Nelson.  Hosmer  A.  Johnson  was  called 
to  preside,  and  S.  A.  Briggs  was  made  Secretary.  After  a  full  discussion  of  the 
subject,  it  was  decided  to  organize  under  the  title  of  The  Chicago  Microscopi- 
cal Club,  and  a  committee,  consisting  of  Messrs.  Johnson,  Allport,  and  Briggs, 
was  appointed  to  draft  a  plan  of  organization  and  report  at  an  adjourned 
meeting. 

The  Committee  reported  a  Constitution  and  By-Laws  at  the  adjourned  meeting, 
held  at  the  same  place,  December  22d,  1868,  which  were  adopted,  and  the  follow- 
ing-named persons  signified  their  assent  to  the  same  and  completed  their  mem- 
bership :  S.  A.  Briggs,  W.  W.  Allport,  H.  F.  Munroe,  T.  C.  Duncan,  M.D.,  W.  W. 
Bulloch,  Sam.  J.  Jones,  M.D.,  Wm.  C.  Lyman,  M.D.,  F.  H.  Davis,  James  Hankey, 
and  G.  M.  Higginson.  W.  W.  Allport  was  elected  permanent  President;  Henry 
F.  Munroe,  Secretary;  S.  A.  Briggs,  Curator  and  Librarian;  and  G.  M.  Higginson, 
Treasurer. 

The  Club  subsequently  held  regular  meetings,  January  26th,  Februaiy  23d,  and 
March  23d,  with  an  extra  meeting  February  5th.  At  these  meetings  papers  were 
read  by  H.  A.  Johnson,  W.  W.  Allport,  J.  W.  Freer,  H.  F.  Munroe,  and  S.  A. 
Briggs;  communications  and  donations  were  received  from  J.  H.  McQuillen, 
M.D.,  of  Philadelphia,  and  R.  A.  Smith,  of  Fond  du  Lac,  The  meetings  of  the 
Club  were  highly  interesting,  though  the  membership  was  limited.  Before  the 
time  arrived  for  holding  the  April  meeting,  a  charter  had  been  obtained  for  a 
State  organization  by  some  of  the  members,  who  were  desirous  of  enlarging  the 
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sphere  of  the  Club;  and  accordingly,  on  the  evening  of  the  regular  meeting  of 
the  Club,  April  23d,  1869,  the  incorporators  met  to  organize,  under  the  following 
charter, 

The  State  Microscopical  Society  of  Illinois. 

An  Act  incorporatmg  The  State  Microscopical  Society  of  Illinois. 

Whereas,  It  is  eminently  conducive  to  the  public  good  of  a  State  to  foster 
and  encourage  such  Institutions  in  its  midst  as  have  for  their  object  the  dissemi- 
nation, advancement,  and  promotion  of  sound  and  useful  knowledge;  and 

Whereas,  The  cultivation  of  a  public  taste  for  scientific  inquiry,  research,  and 
pursuits  is  especially  to  be  commended  as  invaluable  in  its  material  and  moral 
results  to  the  State ;  and 

Whereas,  The  persons  hereinafter  mentioned  are  associated  for  the  purpose 
of  affording  assistance  and  encouragement  to  Microscopical  investigations,  by 
promoting  that  ready  intercourse  between  those  engaged  in  such  pursuits,  that 
not  only  are  great  advantages  mutually  gained,  and  an  increasing  interest  in 
Microscopical  pursuits  largely  maintained,  but  also  information  of  the  most  val- 
uable kind  disseminated  and  perpetuated  ;  therefore. 

Section  i.  Be  it  enacted  by  the  People  of  the  State  of  Illinois,  represented  in 
the  General  Assembly,  That  Hosmer  A.  Johnson,  M.D.,  Nathan  S.  Davis,  M.D., 
John  H.  Hollister,  M.D.,  William  C.  Hunt,  M.D.,  James  V.  Z.  Blaney,  M.D., 
Joseph  W.  Freer,  M.D.,  H.  Webster  Jones,  M.D.,  Thomas  C.  Duncan,  M.D., 
Walter  W.  Allport,  D.D.S.,  Ezekiel  H.  Sargent,  chemist,  and  Messrs  George 
M.  Higginson,  Eliphalet  W.  Blatchford,  William  E.  Doggett,  George  F.  Rum- 
sey,  Joseph  T.  Ryerson,  Daniel  Thompson,  Henry  H,  Shufeldt,  Geo.  A.  Shufeldt, 
Jr.,  Samuel  A.  Briggs,  Henry  F.  Munroe,  John  Carbutt,  John  Robson,  and  James 
Hankey,  all  of  the  City  of  Chicago,  so  associated  for  the  purposes  aforesaid,  be 
and  are  hereby  formed  into  and  constituted  a  body  politic  and  corporate,  by  the 
name  of  "  The  State  Microscopical  Society  of  Illinois;"  and  that  they  and  their 
successors,  and  such  others  as  shall  be  legally  elected  by  them  as  their  associates, 
shall  be  and  continue  a  body  politic  and  corporate  by  that  name  forever. 

Section  2.  The  said  Society  shall  have  power  to  elect  a  President,  and  all 
such  officers  as  from  time  to  time  may  be  deemed  necessary  for  the  more  efficient 
conduct  of  its  affairs  and  purposes. 

Section  3.  The  said  Society  shall  have  a  common  seal,  and  the  same  may 
break,  change,  and  renew  at  pleasure ;  and,  as  a  body  politic  and  corporate,  may 
sue  and  be  sued,  and  prosecute  and  defend  suits,  both  in  law  and  equity,  to  final 
judgment  and  execution. 

Section  4.  The  said  Society  shall  have  power  to  make  all  orders  and  by- 
laws for  governing  its  members  and  property,  not  repugnant  to  the  laws  of  this 
State,  and  may  expel,  disfranchise,  or  suspend  any  member  who,  by  his  conduct, 
shall  be  rendered  unworthy,  or  who  shall  neglect  or  refuse  to  observe  the  rules 
and  by-laws  of  the  Society. 

Section  5.  The  said  Society  may,  from  time  to  time,  establish  such  rules  for 
electing  officers  and  members,  and  also  times  and  places  for  holding  meetings; 
and  it  is  hereby  empowered  to  take  or  hold  real  or  personal  estate,  by  gift,  grant, 
devise,  or  purchase,  or  otherwise,  and  the  same  or  any  part  thereof  to  alien  and 
convey  :  Provided,  That  the  corporation  hereby  created  shall  not,  at  any  one 
time,  hold  real  estate  the  value  of  which  shall  exceed  ^100,000. 

Section  6.  The  said  Society  shall  have  power  to  elect  Corresponding  and 
Honorary  members  thereof,  in  the  various  parts  of  the  State,  and  of  the  several 
United  States,  and  also  in  Foreign  Countries,  at  their  discretion;  and  Hosmer 
A.  Johnson,  or  any  other  person  named  in  this  act,  is  hereby  authorized  and  em- 
powered to  notify  and  call  together  the  first  meeting  of  said  Society,  with  power 
to  adjourn  from  time  to  time,  as  may  be  found  necessary. 
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Section  7.     This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 

F.  CORWIN, 

Speaker  of  the  House  of  Representatives. 

J.  DOUGHERTY, 

Speaker  of  the  Senate. 

JOHN  M.  PALMER, 
Approved,  March  31,  1869.  Governor. 

On  the  7th  of  May  following,  By-Laws  were  adopted,  and  officers  elected,  as* 
follows : 

President^  Dr.  W.  W.  Allport ;  Vice-Presidents,  Dr.  H.  A  Johnson,  George 
F.  Rumsey,  Dr.  J.  V.  Z.  Blaney,  and  John  F.  Beaty ;  Treasurer,  George  M. 
Higginson ;  Secretary,  James  Hankey ;  and  Secretary  of  Foreign  Correspondence, 
S.  A.  Briggs.  The  Council  elected  consisted  of  twelve  members,  viz.:  S.  A.  Briggs, 
Dr.  N.  S.  Davis,  Dr.  R.  Ludlam,  Dr.  J.  H.  Hollister,  J.  T.  Ryerson,  John  F. 
Beaty,  James  Hankey,  George  M.  Higginson,  W.  E.  Doggett,  Dr.  Samuel  J. 
Jones,  Dr.  W.  C.  Hunt,  and  Dr.  WaUer  Hay. 

Regular  meetings  were  held  until  the  28th  of  May,  when  the  Society  gave  its 
First  Annual  Conversazione,  at  the  residence  of  J.  T.  Ryerson.  About  thirty  in- 
struments were  exhibited  by  members  and  others,  the  number  of  guests  being 
about  five  hundred. 

After  the  summer  vacation  the  regular  meetings  were  resumed,  and,  though 
few  papers  were  read,  many  interesting  facts  were  reported  and  much  good  work 
done  in  the  way  of  attracting  the  public  attention  and  enlisting  many  new  mem- 
bers. Among  the  papers  read  before  the  Society  during  the  session  of  1869-70, 
the  following  may  be  here  mentioned  : 

"  Coffee  and  its  Adulterations,"  October  15th, by  Dr.  Walter  Hay;  "  A  Micro- 
scope combining  Excellence  with  Cheapness,"  October  22d,  by  James  Hankey; 
"  Light,  and  the  Construction  of  the  Microscope,"  December  3d,  by  George  M. 
Higginson;  "  The  Magnifying  Power  of  the  various  Eye-pieces,  and  the  Correc- 
tion for  the  Covering-glass,"  December  loth,  by  W,  H.  Bulloch;  "Vegetable 
Parasites,"  January  14th, by  Dr  N.  S.  Davis  ;  "Trichina  Spiralis,"  January  21st, 
by  Dr.  Felix  Schaan;  "Vegetable  Cells,"  February  1 8th,  by  Dr.  Schaan;  and 
<' Vegetable  Histology,"  March  25th,  by  Dr.  John  Davies. 

On  March  i6th,  1870,  the  Society  adopted  a  Constitution,  and  made  some  amend- 
ments to  the  By-Laws,  the  want  of  which  had  long  been  felt.  It  had  been  found 
that  too  great  a  portion  of  the  time  allotted  to  the  meetings  for  scientific  purposes 
was  taken  up  by  ordinary  business,  also  that  the  complex  nature  of  the  By-Laws 
continually  involved  the  members  in  discussion  as  to  their  bearing  on  many 
points.  This  being  the  case,  a  committee  of  four  was  appointed  to  draft  a  Con- 
stitution and  revise  the  By-Laws.  The  Constitution  and  Revised  By-Laws 
were  adopted  as  above,  and  the  Society  has  since  worked  well  on  the  plan 
therein  set  forth.  Under  the  revision  the  meetings  were  divided  into  stated  and 
scientific, — the  stated  meetings  to  be  annual  and  semi-artnual,  for  the  transaction 
of  business,  and  the  scientific  to  be  held  (for  scientific  purposes  only)  on  the 
second  and  fourth  Fridays  in  each  month  from  October  to  May,  inclusive,  and 
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at  such  other  times  as  might  be  ordered  by  vote  of  the  Society.  Some  changes 
were  also  made  in  the  government  of  the  Society,  the  executive  to  consist  in 
future  of  a  President,  two  Vice-Presidents,  a  Secretary,  a  Corresponding  Secre- 
tary, and  a  Treasurer,  who,  with  five  additional  members,  should  constitute  a 
Board  of  Trustees,  to  which  the  management  of  the  affairs  of  the  Society  should 
be  intrusted.  Soon  after  the  above  changes  were  made,  the  annual  meeting 
was  held,  at  which  the  following-named  gentlemen  were  elected  officers  for  the 
ensuing  year:  President,  H.  W.  Fuller;  Vice-Presidents,  Dr.  H.  A.  Johnson 
and  S.  A.  Briggs ;  Secretary,  Charles  Adams ;  Corresponding  Secretary,  Charles 
Biggs ;  Treasurer,  George  M.  Higginson ;  and  Trustees,  J.  Linton  Waters,  W. 
H.  Park,  J.  T.  Ryerson,  Dr.  W.  W.  Allport,  and  E.  H.  Sargent. 

The  annual  meetiiig  for  1870  was  closely  followed  by  the  Conversazione,  which 
was  given  at  the  residence  of  Fernando  Jones,  Esq.,  on  May  igtli.  The  growth 
of  the  Society  is  well  indicated  by  the  increased  number  of  instruments  exhibited, 
and  the  much  larger  attendance  than  at  that  of  1869.  About  seventy  good  in- 
struments were  on  exhibition.  The  last  scientific  meeting  of  the  Society  before 
the  summer  vacation  was  held  May  27th,  when  S.  A.  Briggs  read  a  paper  on 
Diatomacese,  and  President  Fuller  made,  an  address  on  the  subject  of  collecting 
specimens  during  the  ensuing  summer  for  material  for  the  next  winter's  meetings. 

The  session  of  1870-I  opened  October  14th,  and  meetings  were  held  regularly 
with  marked  success,  papers  being  presented  at  each  meeting,  and  many  new 
members  added  to  the  Society.     The  papers  read  were  as  follows : 

"  What  I  saw  in  a  Drop  of  Water,"  October  14th,  by  George  M.  Higginson ; 
"  Lingual  Membranes  of  Three  Species  of  Mollusks,"  October  28th,  by  Dr.  Ben- 
jamin Durham;  "Ferns,"  November  nth,  by  H.  F.  Munroe  ;  "The  Micro- 
scopical Structure  of  the  Human  Lung,"  November  25th,  by  Dr.  H.  A.  Johnson ; 
*'  Histology  of  the  Human  Liver,"  December  9th,  by  Dr.  Daniel  T.  Nelson ; 
"  The  Ichneumon-fly,"  December  9th,  by  O.  S.  Westcott;  "  Wood  Sections  and 
their  Preparation,"  December  23d,  by  H.  H.  Babcock;  "  Histology  of  the  Hu- 
man Alimentary  Canal,"  January  13th,  by  Dr.  H.  A.  Johnson;  "  Teeth,  their 
Microscopical  Structure,"  January  27th,  by  Dr.  W.  W.  Allport;  "  Histology  of 
the  Human  Kidney,"  February  loth,  by  Dr.  Daniel  T.  Nelson;  "  Wood  Sections 
and  their  Preparation,"  March  loth,  by  H.  H.  Babcock ;  "  Infusoria  from  the 
Vicinity  of  Chicago,"  April  14th,  by  Charles  Biggs ;  "  Some  Species  of  the  Genus 
Daphnia,"  May  26th,  by  Charles  Adams. 

The  Third  Annual  Conversazione  of  the  Society  was  given  March  17th,  1871, 
at  Farwell  Hall,  in  this  city,  and  was  the  most  brilliant  affair  of  the  kind  ever 
given  in  this  country.  The  large  hall  was  divided  into  twenty-two  sections,  each 
of  which  had  its  table.  Over  one  hundred  and  twenty  instruments  were  exhib- 
ited, with  an  immense  variety  of  objects,  to  an  assemblage  of  at  least  three 
thousand  people.  The  election  of  officers  for  187 1-2  resulted  in  the  choice  of 
the  following-named  gentlemen  :  President,  Dr.  H.  A.  Johnson ;  Vice- Presidents ^ 
S.  A.  Briggs  and  H.  H.  Babcock;  Secretary,  O.  S.  Westcott;  Corresponding  Sec- 
retary, Charles  Adams ;  Treasurer,  Geo.  M.  Higginson ;  and  Trustees,  E.  H. 
Sargent,  A.  E.  Ebert,  Dr.  E.  Andrews,  H.  W.  Fuller,  and  Chas.  Biggs. 

The  first  autumn  meeting  of  the  Society  should  have  been  held  October  13th, 
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1 87 1,  and  preparations  had  been  made  by  which  the  opening  meeting  of  the  season 
would  have  been  most  interesting  and  valuable.  The  great  conflagration  of  Oc- 
tober 8th  and  9th,  however,  temporarily  interfered  with  the  Society's  plans.  Of 
the  fine  building  of  the  Academy  of  Sciences,  with  its  highly  interesting  and 
valuable  contents,  nothing  remained,  when  the  appointed  time  of  the  meeting 
arrived,  but  a  pile  of  smoking  ruins. 

The  Secretary  and  Treasurer,  at  their  great  personal  peril,  succeeding  in  pre- 
serving the  records  and  securities  of  the  Society  ;  but  the  cabinet  of  objects  and 
the  small  but  valuable  library,  except  such  portions  of  each  as  were  loaned  to 
members  residing  outside  the  burned  district,  were  destroyed.  The  entire 
edition  of  the  first  number  of  The  Lens,  also,  was  just  completed,  and  was 
burned,  save  a  half-dozen  copies  which  the  editor,  by  good  fortune,  happened  to 
have  at  his  home. 

As  soon  as  it  was  possible  to  ascertain  the  exact  status  of  the  Society,  and  the 
opinions  of  the  members,  a  meeting  of  the  Board  of  Trustees  was  held,  at  which 
it  v/as  unanimously  determined  to  reissue  the  first  number  of  The  Lens,  with 
such  changes  as  might  appear  warranted,  and  to  resume  immediately  the  scientific 
meetings  of  the  Society. 

In  accordance  with  this  action,  the  first  scientific  meeting  was  held  in  the  library 
of  the  Michigan  Avenue  Baptist  Church,  Friday  evening,  December  8th,  187 1, 
Vice-President  Babcock  in  the  chair. 

The  minutes  of  the  preceding  meeting  were  read  and  approved. 

A  donation  of  sixteen  slides  was  received  from  Mr.  B.  F.  Quinby,  of  Phila- 
delphia. 

Mr,  Babcock  read  a  paper  on  "  Chicago  Hydrant  Water,"  showing  that  shortly 
after  the  course  of  Chicago  river  was  reversed  by  the  deepening  of  the  Michi- 
gan and  Illinois  canal,  there  was  a  marked  diminution  in  the  amount  of  organic 
matter  in  the  hydrant  water.  He  accounted  for  the  change  on  the  theory  that 
the  southerly  lake  current  flowing  along  the  western  shore  had  brought  to  the 
crib  the  lighter  vegetable  products  of  the  northern  streams,  and  that  the  diversion 
of  the  river  channel,  by  causing  this  current,  opposite  the  city,  to  swerve  slightly 
to  the  west,  had  admitted  to  the  crib  the  purer  water  from  the  deeper  portion  of 
the  lake.  He  based  this  theory  mainly  upon  the  fact  that  while  the  hydrant 
water  had  never  contained  any  of  the  stipitate  diatoms  growing  in  abundance 
along  the  shore,  the  free  unattached  forms  were  always  present,  together  with  sev- 
eral species  whose  origin  had  not  previously  been  determined,  but  which  he  had 
found  in  abundance  in  several  of  the  more  northern  streams. 

Mr.  H.  W,  Fuller  then  made  some  remarks  on  the  care  of  microscopic  acces- 
sories, which  were  followed  by  an  informal  discussion  of  the  subject. 

Scientific  Meeting,  December  22d,  1871.     President  Johnson  in  the  chair. 

The  names  of  Dr.  G,  G.  Goll  and  Ray  Patterson,  Esq.,  were  proposed  for 
active  membership. 

Dr.  H.  A.  Johnson  read  a  paper  on  "  The  Illumination  of  Opaque  Objects  under 
High  Powers."  After  describing  briefly  Smith's  illuminator,  and  modifications  of 
it,  the  doctor  exhibited  and  explained  his  own  device,  which  consisted  in  the  use 
of  a  prism  or  other  reflector  above  the  oblique  tube  of  the  binocular  body.     By 
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this  means  the  ray  of  light  from  the  lamp  is  reflected  down  through  the  Wenham 
prism  and  objective,  and  produces  the  most  brilliant  illumination  of  the  object, 
which,  with  dry  lenses,  should  be  uncovered.  Covered  objects  may  be  viewed 
by  this  method  with  immersion  lenses.  Several  objects  were  exhibited  under  the 
new  method,  after  which  Prof.  Freer  made  some  remarks  on  the  discovery  by 
him  some  years  before  of  the  ^^  nucleated^''  appearance  of  the  human  red  blood 
disks,  when  viewed  as  opaque  objects,  under  Smith's  illuminator,  which,  on  com- 
parison with  Dr.  Johnson's  method,  failed  to  show  the  objects  with  anything  like 
the  clearness  of  definition  obtained  by  the  last  method. 

The  Chicago  Academy  of  Sciences. — A  special  meeting  of  the  Academy 
was  held  at  the  Theological  Seminary,  on  Ashland  Avenue,  October  21st,  1871. 

After  discussion  of  the  fire  and  the  great  losses  this  institution  had  sustained, 
the  Secretary,  Dr.  William  Stimpson,  read  a  draft  for  a  circular,  which  was  or- 
dered to  be  printed  and  sent  to  all  the  scientific  institutions  and  individuals  with 
which  the  Academy  is  in  correspondence.  The  following  is  a  synopsis  of  the 
losses  of  the  Academy,  in  addition  to  the  building: 

1.  The  Audubon  Club  collection,  consisting  of  very  finely  mounted  speci- 
mens of  the  game  birds  and  mammals,  both  of  this  country  and  Europe  and 
Asia,  about  400  in  number. 

2.  The  State  collection  of  insects,  recently  purchased  by  the  State  of  the  heirs 
of  the  late  State  Entomologist,  Mr.  B.  D.  Walsh,  for  ^2000,  and  of  great  scientific 
value  from  the  number  of  types  it  contained. 

3.  The  cabinet  of  marine  shells  purchased  of  the  heirs  of  the  late  William 
Cooper  by  Mr.  George  C.  Walker,  which,  with  the  additions  recently  made  to 
it,  was  one  of  the  most  complete  in  the  country. 

4.  The  Florida  collection  made  during  the  past  two  winters  by  Mr.  E.  W. 
Blatchford,  and  partly  at  his  expense  by  the  Secretary,  containing  a  full  illustra- 
tion of  the  Zoology  of  the  Florida  coast  in  all  its  departments. 

5.  The  cabinet  of  minerals  recently  purchased  by  subscription  of  the  estate  of 
the  late  Col.  G.  W.  Hughes. 

6.  The  splendid  series  of  specimens  illustrative  of  the  natural  history  of 
Alaska,  collected  in  1865-69  by  BischofF  and  the  naturalists  of  the  W.  U.  Tele- 
graph Expedition. 

7.  The  Smithsonian  collection  of  Crustacea,  undoubtedly  the  largest  alcoholic 
collection  in  the  world,  which  filled  over  10,000  jars,  and  contained  the  types  of 
the  species  described  by  Prof.  Dana  and  other  American  authors,  besides  hundreds 
of  new  species,  many  of  which  were  described  in  manuscripts  lost  by  the  same 
fire. 

8.  The  invertebrates  of  the  U.  S.  North  Pacific  Exploring  Expedition,  col- 
lected in  great  part  in  Japanese  seas  by  the  Secretary  in  1853-56,  which  besides 
Crustacea,  included  in  the  last  item,  embraced  great  numbers  of  annelides, 
mollusca,  and  radiata,  most  of  which  remain  as  yet  undescribed,  except  in  manu- 
scripts also  lost. 

9.  The  collection  of  the  marine  shells  of  the  coast  of  the  United  States,  made 
by  the  Secretary  and  his  correspondents  during  twenty  years  of  dredgings  and 
genex-al  research  on  every  part  of  the  coast  from  Maine  to  Texas.  Nearly  every 
species  was  illustrated  by  specimens  from  every  locality  in  which  it  occurs,  not 
only  on  our  own  shores,  but  on  those  of  Europe  and  the  Arctic  Sea,  and  in  the 
Tertiary  and  Quaternary  formations,  showing  the  effect  of  climatic  influences, 
geological  age,  etc.  This  collection  embraced  about  8000  separate  lots  of  speci- 
mens. 
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10.  The  deep-sea  Crustacea  and  mollusca  dredged  in  the  Gulf  Stream,  by  M. 
Pourtales,  of  the  U.  S.  Coast  Survey,  in  the  years  1867,  '68,  and  '69,  which  had 
been  placed  in  the  hands  of  the  Secretary  for  description. 

1 1 .  A  large  collection  of  the  Tertiary  fossils  of  the  United  States, — Miocene 
and"  Eocene, — gathered  chiefly  by  Dr.  Nason  in  Virginia,  and  by  the  Secretary  in 
Alabama. 

12.  The  mineralogical  collections  of  Mrs.  S.  T.  Atwater,  Capt.  E.  H.  Beebe, 
and  Mr.  D.  P.  Armstrong,  which,  though  small,  were  remarkable  for  the  beauty 
and  value  of  the  specimens  they  contained.  That  of  Capt.  Beebe  M'as  the  best 
ever  made  of  the  galena  minerals,  and  contained  crystals  of  lead  six  inches  in 
diameter. 

13.  The  herbarium  of  the  late  Dr.  F.  Scammon,  occupying  eight  large  cases, 
and  consisting  of  over  6000  species  of  plants,  with  large  numbers  of  duplicates. 

14.  The  Scammon  collection  of  ancient  Central  American  pottery  and  other 
implements,  collected  by  Dr.  Van  Patten. 

15.  The  results  of  the  deep-sea  dredgings  in  Lake  Michigan,  conducted  by 
the  Academy  in  1870  and  1871;  the  work  of  the  latter  year  having  been  per- 
formed by  Mr.  J.  W,  Milner. 

16.  Last,  but  not  least,  the  Arctic  collections  of  the  late  Director  of  the 
Academy,  Robert  Kennicott,  made  during  the  years  1859-61.  These,  although 
greatly  injured  by  the  fire  of  1866,  still  remained  as  one  of  the  most  important 
features  of  our  museum. 

17.  The  general  collection  contained  about  2000  mammals,  30  mounted  skel- 
etons, including  two  mastodons,  an  African  elephant,  sea-otter,  elephant-seal, 
etc.;  10,000  birds,  1000  nests  of  eggs,  and  a  great  quantity  of  eggs  without  nests, 
1000  reptiles,  5000  fishes,  including  many  large  sharks  and  rays,  15,000  species 
of  insects  and  other  articulates,  5000  species  of  shells,  with  immense  numbers 
of  duplicates,  1000  jars  of  mollusks  in  alcohol,  3000  jars  or  *'  lots"  of  radiates, 
including  several  hundred  corals,  8000  species  of  plants,  15,000  specimens  of 
fossils,  and  4000  minerals.  In  Archaeology  there  were  about  looo  specimens,  all 
American;  and  the  Ethnological  collection  embraced  a  very  fine  series  of  the 
clothing  and  implements  of  the  Esquimaux  of  Anderson  river,  collected  by 
Robert  Kennicott  and  his  Arctic  friends,  and  presented  by  the  Smithsonian  In- 
stitution. 

18.  The  library  of  the  Academy  consisted  of  about  2000  volumes  and  5000 
pamphlets,  maps,  and  other  articles.  The  volumes  consisted  chiefly  of  the  pub- 
lications of  other  scientific  bodies,  obtained  in  exchange  for  our  own.  At  the 
time  of  the  fire  the  Academy  was  in  active  correspondence  with  about  15  domestic 
and  over  100  foreign  institutions.  The  library  of  the  Audubon  Club  consisted  of 
about  100  volumes,  including  a  copy  of  Audubon's  great  work,  valued  at  ^1000. 
The  conchological  library  of  Mr.  George  C.  Walker  embraced  colored  species 
of  the  magnificent  modern  works  of  Reeve,  Sowerby,  Philippi,  Dunker,  Romer, 
Kuster,  etc.,  as  well  as  the  older  ones  of  Martini,  Chemnitz,  Regenfuss,  etc.  The 
library  of  the  Secretary  consisted  almost  entirely  of  works  relating  to  marine 
invertebrates,  and  was  especially  complete  in  the  class  of  Crustacea, —  scarcely 
any  publication  concerning  this  class  being  missing.  Many  of  these  works  were 
rare,  and  obtained  with  difliculty.  This  library  contained  most  of  the  smaller 
works  relating  to  Conchology,  and,  conjoined  with  that  of  Mr.  Walker,  left  but 
little  to  be  desired  for  the  study  of  this  subject. 

19.  All  the  undistributed  copies  of  the  first  volume  of  the  Transactions,  about 
250  in  number,  and  500  copies  each  of  the  thirty-five  plates,  together  with  the 
portion  of  the  second  volume  already  printed,  and  the  stereotype  plates  of  the 
whole,  were  destroyed.  The  new  edition  of  the  members'  hand-book,  contain- 
ing the  Constitution  and  By-Laws,  list  of  members,  etc.,  was  in  the  hands  of  the 
binder,  whose  establishment  was  also  burned.  Under  this  head  may  also  be 
mentioned  the  diploma  of  life-membership,  recently  engraved  on  steel  at  an  ex- 
pense of  ^1000,  which,  with  impressions  on  parchment  taken  from  it,  shared  the 
fate  of  the  rest  of  the  property. 
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20.  The  Manuscripts  burned  were  as  follows  :  The  records  of  the  meet- 
ings of  the  Academy  from  its  organization  to  the  date  of  the  fire.  The  manu- 
script of  the  Proceedings  of  the  Academy  from  the  date  of  the  last  publication 
(May,  1866)  to  the  present  time,  which  was  nearly  ready  for  the  press,  and  con- 
tained copies  of  all  the  reports  and  minor  papers  accepted  for  publication  during 
that  period.  The  manuscripts  of  the  unprinted  portion  of  the  second  volume  of 
the  Transactions,  including  illustrated  papers  by  S.  S.  Lyon,  J.  W.  Foster,  and 
Wm.  Stimpson.  The  catalogues  of  the  library  and  museum,  the  latter  filling  12 
folio  volumes.  The  manuscript  of  the  Invertebrate  Zoology  of  the  North  Pacific 
Exploring  Expedition  under  the  command  of  Capts.  Ringgold  and  Rodgers,  in 
1853-56;  the  Shells  by  the  late  Dr.  A.  A.  Gould;  the  Crustacea,  Annelida,  Nu- 
dibranchiate  and  Tunicate  Mollusca,  Holothurians,  and  Starfishes,  by  Wm.  Stimp- 
son. These  manuscripts  were  illustrated  by  nearly  30CX)  drawings  by  A,  Schoen- 
born  and  W,  Sthnpson,  many  of  which  were  colored.  This  material  was  awaiting 
an  appropriation  from  Congress  for  publication.  A  portion  thereof  (that  on  the 
Brachyurous  Crustacea)  was  saved,  having  fortunately  been  in  the  Smithsonian 
Institution  at  the  time  of  the  fire.  The  manuscript  of  the  work  on  the  shells  of 
the  East  Coast  of  North  America,  prepared  for  the  Smithsonian  Institution  by 
W.  Stimpson,  illustrated  by  drawings  not  only  of  the  shells,  but  of  the  soft  parts, 
lingual  dentition,  ova-capsules,  and  other  details.  This  work  had  been  in  course 
of  preparation  since  1849,  ^'^^  many  of  the  species  illustrated  were  new  to  science. 
About  200  of  the  drawings  had  already  been  engraved  on  wood,  but  the  blocks 
were  destroyed  with  the  rest  of  the  materials.  That  portion  of  the  work  con- 
taining the  synonymy  of  the  species  already  described  was  saved,  having  been 
in  the  house  of  the  Secretary  at  the  time  of  the  fire.  The  manuscripts  and  draw- 
ings of  a  work  on  the  Crustacea  of  North  America,  in  preparation  for  the  Smith- 
sonian Institution  by  Wm.  Stimpson,  A  series  of  "  dredging  papers,"  containing 
an  abstract  of  the  result  of  explorations  by  the  Secretary  on  all  parts  of  the  coast 
from  Nova  Scotia  to  Florida,  and  in  the  Gulf  of  Mexico,  chiefly  valuable  for  the 
study  of  geographical  and  bathymetrical  distribution.  The  descriptions  (as  far  as 
completed)  of  the  deep-sea  Crustacea  and  mollusca  dredged  in  the  Gulf  Stream 
by  M.  Pourtales,  prepared  by  the  Secretary.  A  portion  of  these  descriptions  had 
been  published  in  the  Bulletin  of  the  Museum  of  Comparative  Zoology. 

A  committee  of  three  was  then  appointed  to  petition  the  Governor  of  the  State 
for  a  set  of  specimens  of  the  geological  survey  of  the  State,  for  the  new  collec- 
tion of  the  Academy.  This  committee  consisted  of  Messrs.  J.  Y.  Scammon, 
Geo.  C.  Walker,  and  E.  W.  Blatchford. 

A  committee  of  three  was  also  appointed  to  solicit  donations  of  specimens  from 
scientific  collectors  throughout  the  country  for  a  new  museum  for  the  institution. 
This  was  made  up  of  the  President,  Col.  J.  W.  Foster,  the  Secretary,  Dr.  Wm. 
Stimpson,  and  Dr.  Edmund  Andrews. 

The  feeling  was  unanimous  among  the  members  that  the  Academy  must  be 
rebuilt  and  restored.  The  Secretary  stated  that  he  had  received  many  proffers  of 
specimens  from  scientific  institutions  and  private  individuals.  Prof.  Babcock, 
who  was  present,  donated  his  collection  of  350  species  of  plants. 

There  was  a  general  discussion  as  to  a  place  for  storing  boxed-up  specimens 
that  would  be  received. 

The  Recorder  stated  that  the  record-book  was  burned  with  the  rest  of  the 

Academy's  papers,  but  that  most  of  the  records  could  probably  be  reproduced 

from  various  sources  of  information.     He  was  instructed  by  vote  to  undertake 

this  work  at  once. 

The  Academy  then  adjourned. 

Norman  Bridge,  Recorder. 
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New  Medium  for  the  Preservation  of  Microscopic  Preparations. — In 
the  Archiv  fur  Mikroscopik  Anatomic  Max  Schultze  suggests  the  use  of  a  nearly 
concentrated  watery  solution  of  acetate  of  potash  as  a  substitute  for  glycerine. 
He  observes  that  of  all  fluids  "now  in  use  as  preservative  media  glycerine  is  most 
widely  employed.  This  substance,  though  possessing  the  peculiarity  of  render- 
ing many  tissues  transparent,  yet  unites  with  fats,  and  so  modifies  the  differences 
of  refraction  occasioned  by  the  presence  of  fat.  Since  the  introduction  of  peros- 
mic  acid,  a  new  disadvantage  attaches  to  glycerine  —  namely,  that  if  the  least 
trace  of  the  acid  remains,  the  glycerine  becomes  black,  especially  around  the 
preparation,  and  there  are  no  means  of  removing  perosmic  acid  completely; 
washing,  even  when  continued  for  days,  being  insufficient.  The  solution  is  ap- 
plied in  the  same  way  as  glycerine,  a  drop  being  allowed  to  flow  over  the  speci- 
men without  raising  the  cover.  After  the  lapse  of  twenty-four  hours  the  cover  is 
cemented  down.  As  the  fluid  neither  dries  up  nor  crystallizes  out,  specimens 
may  be  preserved  in  it  for  a  long  time.  The  solution  has  now  been  in  use  for 
two  years  in  M.  Schultze's  laboratory,  and,  while  it  possesses  all  the  advantages 
of  glycerine,  no  disadvantages  have  been  found  to  attach  to  it. 

Fluorescence. — Professor  H.  Morton,  in  Silliman's  Journal,  concludes  that 
all  the  familiar  fluorescent  solutions,  such  as  the  tincture  of  turmeric,  of  agaric,  of 
chlorophyl,  and  the  solution  of  nitrate  of  uranium,  emit  light  of  the  same  color 
by  fluorescence,  namely,  blue,  identical  with  that  developed  by  acid  salts  of  qui- 
nine. This  blue,  however,  as  is  well  known  in  the  case  of  quinine,  is  not  of  a 
single  tint  of  refrangibility,  but  yields  a  continuous  spectrum,  in  which  the  more 
refrangible  rays  predon^inate.  From  results  obtained,  it  would  seem  that  the 
molecules  of  fluorescent  bodies  in  solution  are  not  capable  of  restricting  their 
vibrations  to  limited  ranges,  but  move  at  rates  corresponding  with  all  refrangi- 
bilities,  having  simply  an  excess  of  the  higher  ones,  though  the  same  substances 
in  the  solid  state  may  act  quite  differently.  After  a  variety  of  experiments,  the 
Professor  has  obtained  results  with  turmeric  which  seem  to  indicate  that  its  fluo- 
rescence is  due  to  the  presence  of  a  substance  not  yet  observed,  soluble  in  water, 
and  without  any  color. 

New  Species. — In  a  recent  number  of  the  Monthly  Microscopical  Journal 
Mr.  Charles  Cubitt  figures  a  new  floscule,  under  the  name  oi  Floscularia  Cyclops. 
Mr.  Cubitt  gives  no  detailed  description,  merely  stating  the  chief  differences  be- 
tween it  and  F.  ornata,  which  it  resembles  in  general  appearance,  being,  how- 
ever, very  much  larger,  having  a  length  of  one-twenty-second  of  an  inch.  The 
so-called  "dorsal  lobe"  is  smaller,  while  the  investing  case  is  comparatively 
larger,  than  in  F.  ornata. 

In  the  September  number  of  the  same  journal  Dr.  Hudson  figures  an  extraor- 
dinary species  of  Rotifer,  which  he  names  Pedalion  Mira.  He  says,  "A 
brief  examination  showed  the  animal  to  be  a  true  rotifer,  with  a  splendid  trochal 
disc  and  ciliated  chin,  and  with  internal  organs  much  like  those  of  TriarthrUy 
but  with  an  external  form  of  a  most  unusual  character;  for  it  possesses  six  well- 
defined  limbs,  containing  powerful  muscles,  and  terminated  not  by  cilia,  but  by 
fan-shaped  plumes  of  fringed  hairs."     Dr.  Hudson  observes  that  the  argument 
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against  the  Crustacean  nature  of  the  Rotifers,  based  on  the  lack  of  limbs,  will  be 
considerably  weakened  by  this  new  species. 

A  New  Eye-piece  Micrometer  and  Goniometer.  —  Dr.  J.  P.  Southworth 
describes  in  the  December  number  oi  Silliman's  yournalz.  new  eye-piece  microm- 
eter and  goniometer,  which,  he  claims,  equals  in  accuracy  and  surpasses  in  sim- 
plicity and  cheapness  any  heretofore  made.  He  seeks  to  overcome  the  faintness 
in  the  division-lines  of  the  ordinary  eye-piece  micrometer,  which  causes  them 
to  be  so  fatiguing  and  hurtful  to  the  eyes.  He  calls  in  the  aid  of  photography 
with  apparent  success. 

In  making  the  micrometer,  he  rules  one  hundred  heavy  India-ink  lines  on 
white  Bristol-board,  one-sixth  of  an  inch  apart,  those  marking  every  ten  divisions 
being  six  inches  long,  those  marking  the  intermediate  five  divisions  being  five 
inches  long,  and  the  remainder  being  four  inches  long.  A  negative  is  then  taken, 
on  which  the  scale  equals  about  two  inches  in  length,  and  intensified  by  mercuric 
chloride  and  potassium  cyanide.  With  a  copying  camera,  and  a  lens  for  taking 
positives  for  the  magic-lantern,  a  transparent  positive  of  this  negative  is  taken 
on  micrometer  glass,  reducing  the  scale  to  the  length  of  half  an  inch,  thus  mak- 
ing the  lines  ■^\-q^^  apart.  After  intensifying,  washing,  and  drying,  a  cover  of 
thin  glass  is  cemented  on  with  Canada  balsam,  and  the  slide  cut  to  fit  the  slit  in 
the  eye-piece.  In  this  micrometer  the  lines  appear  to  stand  out  in  relief,  while 
the  spaces  between  are  translucent  enough  to  admit  of  measurements  to  the 

2?^(7¥  of  ^'^  inch. 

In  making  the  goniometer,  a  circle  about  eighteen  inches  in  diameter  is  drawn 
on  Bristol-board  with  India-ink,  and  divided  into  degrees.  The  centre  is  indi- 
cated wath  a  dot,  and  one  diameter  drawn.  Every  fifth  and  tenth  division  is 
marked  by  longer  lines  than  the  single  degrees,  as  before.  Each  quadrant  is 
numbered  from  o  to  90,  on  each  tenth  division.  A  negative  two  inches  in  diam- 
eter is  now  taken,  as  before,  and  from  this  a  transparent  positive  is  taken  on  a 
circle  of  micrometer  glass  cut  to  fit  the  tube  of  the  microscope.  It  is  then  cov- 
ered with  a  circle  of  thin  glass,  cemented  with  balsam,  and  mounted  to  fit  the 
tube  at  the  focal  point  of  a  positive  eye-piece.  A  cobweb  is  drawn  across  the 
diameter  of  the  lower  lens.  When  a  crystal  is  to  be  measured,  the  stage  is  moved 
till  the  apex  of  the  angle  coincides  with  the  centre  of  the  goniometer,  and  the 
diameter  with  one  side.  The  eye-piece  is  now  turned  till  the  cobweb,  crossing 
the  diameter  at  the  centre,  coincides  with  the  other  side  of  the  angle.  The  num- 
ber of  degrees  of  the  angle  can  now  be  read  at  the  circumference.  The  advan- 
tage of  this  goniometer  is  that  the  angles  of  the  crystal  and  the  degrees  of  the 
goniometer  are  on  the  same  line  of  sight,  within  the  tube,  while  in  the  ordinary 
goniometer  the  degrees  are  marked  outside  the  tube. 

The  photographic  processes  by  which  these  accessories  are  made  may  be 
learned  by  consulting  any  of  the  standard  works  on  photography,  under  the  sec- 
tions treating  of  the  copying  of  engravings  and  taking  transparent  positives. 

Photographing  Histological  Preparations.  —  Assistant-Surgeon  J.  J. 
Woodward,  U.S.A.,  describes  in  a  report  to  the  Surgeon-General,  which  has  also 
been  published  in  Silliman's  Journal  0x16.  the  Monthly  Microscopical  Journaly  an 
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improved  method  of  photographing  histological  preparations  by  sunlight.  The 
report  gives  in  detail  the  methods  pursued  by  its  author,  with  the  reasons  there- 
for, in  the  Army  Medical  Museum  at  Washington,  and  is  of  great  practical  value 
to  any  engaged  in  the  production  of  photo-micrographs,  whether  of  histological 
preparations  or  otherwise.  It  is  accompanied  by  a  series  of  photographs  repre- 
senting normal  tissues,  which  fully  confirm  the  ideas  of  the  paper  as  to  the 
effectiveness  of  the  method  described. 

Micro- Ruling  on  Glass  and  Steel. — Mr.  John  F.  Stanistreet,  of  Liver- 
pool, has  constructed  an  ingenious  little  machine  for  ruling  micrometer-scales  for 
use  with  microscopes  and  telescopes,  which  he  has  applied  to  the  ruling  of  dif- 
fraction patterns  of  rare  beauty.  The  machinery  is  self-acting,  and  is  constructed 
for  ruling  lines  from  joVo  ^'^  TooWo  °^  ^'^  'vc\.Qh  apart ;  though,  contrary  to  the 
experience  of  M.  Nobert,  he  has  not  yet  been  able  to  procure  a  diamond  suffi- 
ciently fine  to  rule  distinctly  more  than  5000  lines  to  the  inch. 

Is  THE  Criticism  just  ? — A  correspondent  of  the  Scottish  Naturalist  pub- 
lishes in  the  January  number  of  that  journal  a  critique  on  the  real,  contrasted 
with  the  apparent,  advantages  of  such  gatherings  as  a  means  of  advancing 
science,  as  illustrated  by  the  meeting  at  Edinburgh  of  the  "  British  Association 
for  the  Advancement  of  Science,"  in  August  last. 

Chief  among  the  advantages  which  he  enumerates  are — that  "  the  meetings" 
afford  an  admirable  opportunity  of  becoming  acquainted  with  the  personal  ap- 
pearance, at  least,  of  scientific  or  other  celebrities  previously  known  only  "  by 
their  works  or  reputation;"  that  they  "furnish  an  admirable  rendezvous  for  the 
reunion  of  friends  and  correspondents;"  that  they  are  "convenient  for  the 
transaction  of  all  sorts*  of  business, — as  that  between  authors  and  publishers ;" 
and  that  they  "  afford  a  pleasant"  and  economical  "  means  of  seeing  most  favor- 
ably the  chief  cities  of  Britain  and  the  scenery  of  their  vicinity." 

Among  the  twenty-four  disadvantages  enumerated  (the  author  mentions  only 
ten  advantages,  four  of  which  he  denominates  "questionable'^)  are — the  charac- 
ter of  the  papers  presented,  which  is  not  adapted  to  the  audiences,  "  which  con- 
sist mainly  of  the  general  public,  including  a  large  proportion  of  ladies;"  "the 
excessive  length  of  the  public  addresses"  and  the  papers  read  at  the  sections; 
the  season  of  the  year  selected  for  the  meetings,  which  is  highly  suitable  for  the 
excursions,  but  most  unsuitable  for  lengthy  in-door  discourses ;  many  of  the  lead- 
ing naturalists,  though  they  attend  the  meetings,  do  not  read  any  papers  nor 
take  any  active  part  in  the  proceedings,  while  others  "  do  not  attend  the  meet- 
ings at  all,  regarding  them  as  mere  exhibitions  of  talk  and  sham, — of  egotism, 
superficiality,  and  dissipation." 

The  conclusion  arrived  at  by  the  critic  is  that  "such  an  organization — 'for 
the  promotion  of  science'  by  its  popularization — is  in  thorough  accordance  with 
the  spirit  of  the  age,"  but  that  "  as  at  present  constituted  the  *  British  Associa- 
tion' must  be  regarded  as  mainly  a  fashionable  means  of  social  and  scientific 
dissipation  or  recreation;"  that  "it  has  only  a  quasi-scientific  character,  its  very 
existence  depending  on  popular,  not  on  scientific,  support ;"  that  "  the  real  scien- 
tific work  done  is  very  small ;"  and  that  "  it  could  be  done  more  efficiently  in  a 
much  quieter,  less  expensive,  and  less  ostentatious  way." 
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THE  FLORA   OF  CHICAGO  AND  VICINITY. 

XL 

SAXIFRAGACE.E. 

RiBES,  L.  R.  hirtellum,  Michx. ;  Graceland  and  on  Desplaines 
R.  near  May  wood  {H.  A.  Warne)  ;  not  common.  R.  rotundifo- 
lium,  Michx. ;  Riverside  3  not  common.  R.  fioridum,\^. )  woods 
at  Riverside,  Hinsdale,  and  Calumet ;  common. 

Parnassia,  Tourn.  P.  Caroliniana^  Michx. ;  open  fields,  Hyde 
Park,  and  S. ;  common. 

Saxifraga,  L.  S.  Pennsylvanica,  L. ;  near  Rose  Hill;  not  com- 
mon. 

Heuchera,  L.  H.  hispiday  Pursli;  Hyde  Park  and  S. ;  com- 
mon. 

MiTELLA,  Tourn.  M.  diphylla,  L. ;  abundant  in  ravines  at 
Glencoe. 

CRASSULACE^. 

Penthorum,  Gronov.     P.  sedoides,  L. ;  ditches;  common. 

HAMAMELACE/E. 
Hamamelis,  L.     H  Virginica,  L. ;  woods  at  Glencoe  and  N. 

HALORAGE^. 

Proserpinaca,  L.     p.  palustris,  L. ;  ditches  at  Hyde  Park. 
Vol.  I. — No.  2  5    • 
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ONAGRACE^. 

CiRCiEA,  Tourn.  C.  Lutetiana,  L. ;  woods  at  Riverside  and  Cal- 
umet; common. 

Gaura,  L.  G.  biennis,  L. ;  Riverside  and  Hyde  Park,  on  I.  C. 
R.  R. ;  not  common.  G.parviflora,  Doug.  \  a  single  plant  near  the 
railroad  bridge  at  Maywood  {H.  A.  JV.). 

Epilobium,  L.  E.  palustre,  L.,  var.  linear e)  near  lake  shore  S.  E. 
of  Hyde  Park;  not  common.  E.  coloratum,  Muhl. ;  Glencoe  and 
Hyde  Park;  not  common. 

CEnothera,  L.  CE.  bien7iis,  L. ;  common.  Var.  cruciata;  Riv- 
erside, just  E.  of  railroad  bridge.  (E.  rhombipetala,  Nutt. ;  sand 
hills  at  Miller's  and  Michigan  City,  Ind.  (E.  fruticosa,  L. ;  open 
fields,  W.  of  Riverside.      (E. pumila,  L. ;  Gibson's,  Ind.;  rare. 

LuDWiGiA,  L.  Z.  alfernifolia,  L. ;  copses  S.  W.  of  Calumet; 
rare.  L.polycarpa^  Short  &  Peter;  ditches  at  Glencoe  and  River- 
side; not  common.     L. palustrisy  Ell.;  Graceland  {H.  A.  W.) 

MELASTOMACE^. 

Rhexia,  L.  E.  Virginica,  L. ;  near  road  leading  W.  from  Mil- 
ler's; rare.  » 

LYTHRACE^. 
Lythrum,  L.     L.  alatum,  Pursh;  abundant  on  open  prairies. 

CACTACE^. 

Opuntia,  Tourn.  O.  Rafinesquii,  Engl. ;  found  sparingly  on 
sand  hills  N.  of  Lincoln  Park;  abundant  at  ToUeston,  Ind. 

CUCURBITACE^. 

EcHiNOCYSTTS,  Torr.  &  Gray.  E.  lobafa,  T.  &  G. ;  on  Desplaines 
R.,  N.  of  Riverside  J  entirely  covering  some  small  islands  in  Fox  R.^ 
near  Aurora ;  cultivated  within  the  city  limits. 

UMBELLIFER^. 

Hydrocotyle,  Tourn.  IT.  umbellata,  1,. ;  abundant  on  shores 
of  Clear  and  Muckshaw  Lakes,  Laporte,  Ind. 

Sanicula,  Tourn.  S.  Canadensis,  1^.;  woods;  very  abundant. 
S.  Marilandica,  L. ;  near  N.  branch  of  Chicago  R.  (ZT.  A.W.'). 
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Eryngium,  Tourn.  E.  yucccefolium^  Michx. ;  Hyde  Park  and  S. ; 
common. 

Heracleum,  L.  H.  lanatum,  Michx. ;  Riverside  and  Calumet ; 
not  common. 

Archemora,  DC.  A.  rigida,  DC;  open  fields  W.  of  Calumet; 
not  common. 

Thaspium,  Nutt.  T.  aureum,  Nutt. ;  common.  T.  trifoliafum, 
Gray;  Riverside,  rare;   Mendota,  common. 

ZiziA,  DC.  Z.  integerrima,  DC. ;  Glencoe  and  Hyde  Park;  com- 
mon. 

CicuTAj  L.  C.  bulbifera,  L. ;  near  Pine  Station,  Ind. ;  not  com- 
mon. 

SiUM,  L.  S.  lineare,  Michx. ;  Riverside,  W.  of  Desplaines  R. ; 
rare. 

CRYPTOTiENiA,  DC.  C.  Canadensis,  DC. ;  common  in  woods  at 
Riverside  and  Calumet. 

Ch^rophyllum,  L.  C  procitmbens,  Lam. ;  woods  at  Riverside 
and  Hinsdale;  common. 

OsMORRHizA,  Raf.  O.  longistylis,  DC. ;  woods  at  Riverside  and 
Calumet;  common. 

EuLOPHus,  Nutt.     E.  Americanus,  Nutt. ;  woods  at  Riverside. 

ARALIACE.E. 

Aralia,  Tourn.  A.  racemosa,  L. ;  woods  near  Thatcher ;  rare. 
A.  nudicaulis,  L. ;  Gibson's,  Ind.,  and  in  ravines  at  Glencoe;  not 
common. 

CORNACE^. 

CoRNUS,  Tourn.  C.  Canadensis,  L. ;  S.  W.  of  Calumet  and  S. 
of  Pine  Station,  Ind. ;  rare.  C  stolonifera,  Michx. ;  S.  of  Hyde 
Park  and  at  Miller's ;  rare.  C  paniculata,  L'Her. ;  woods  at  Hyde 
Park  and  Riverside;  common.  C  alternifolia,  L. ;  woods  near 
Riverside  (JI.A.TV.). 

Nyssa,  L.     JV.  multiflora,  Wang. ;  common  near  Miller's,  Ind. 

CAPRIFOLIACE.E. 

LoNiCERA,  L.  Z.  flava, '  Sims. ;  woods  N.  of  Riverside,  W.  of 
Desplaines  R. ;  rare.  L.  parvi flora,  Lam.,  var.  Douglassii,  Gray; 
common  at  Glencoe;  rare  at  Pine  Station  and  Miller's,  Ind. 

DiERviLLA,  Tourn.  D.  trifida,  Moench. ;  Hyde  Park  and  Hins- 
dale ;  rare. 
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Triosteum,  L.  T.  perfoliatwn,  L.  j  woods  at  Riverside  and 
Calumet  j  not  common. 

Sambucus,  Tourn.  S.  Canadensis,  L. ;  Riverside ;  not  com- 
mon. 

Viburnum,  L.  V.  Lentago,  L. ;  Glencoe  j  rare.  V.  dentatum, 
L. ;  Glencoe  and  Riverside  ;  common.  V.  acerifolium,  L. ;  Glen- 
coe; rare.    V.  Opulus,lu.;  Gracelandj  common  {H.  A.  W.). 

RUBIACE.E. 

Galium,  L.  G.  Aparine,  L. ;  Riverside  ;  common.  G.  concin- 
mmi,  Torr.  &  Gray;  Hinsdale;  not  common.  G.  trifidum,  L. ; 
Hyde  Park  and  S. ;  not  common.  G.pilosum,  Ait. ;  Michigan  City 
and  Laporte,  Ind. ;  common.  G.  circcezans,  Michx. ;  Michigan 
City,  Ind. ;  abundant.  G.  boreale,  L. ;  near  S.  Park  Station,  Hyde 
Park ;  local. 

Cephalanthus,  L.  C  occidentalis,  L. ;  Hyde  Park  and  on  Des- 
plaines  R.,  S.  of  Thatcher;  common. 

HousTONiA,  L.  H.  ccerulea,  L. ;  near  swamp  S.  W.  of  Cal- 
umet; rare. 

VALERIANACE^. 

Val-eriana,  ToT^rn.  V.  edulis,  Nutt. ;  near  Rose  Hill  and  S.  W. 
of  Hyde  Park ;  abundant  in  latter  locality. 

COMPOSITE. 

Vernonia,  Schreb.      V.  fasciculata,  Michx. ;  common. 

LiATRis,  Schreb.  Z.  cylindracea,  Michx. ;  common  S.  of  Hyde 
Park,  on  I.  C.  R.  R.  L.  scariosa,  Willd. ;  with  the  last;  abundant. 
Z.  spicata,  Willd.;  open  fields;  abundant. 

EuPATORiUM,  Tourn.  E.  ageratoides,  L. ;  woods  N.  of  River- 
side;  common.  E.  perfoliafu7n,  L. ;  Hyde  Park  and  Miller's;  rare. 
Z".  purpiireiun,  L. ;   Riverside  ;  not  common. 

Aster,  L.  A.  azureus,  Lindl. ;  Desplaines  R.,  near  Maywood; 
common  {H.  A.  W.).  A.  Icevis,  L. ;  banks  of  Desplaines  R. ; 
common  (ZT.  A.  W.).  A.  miser,  L. ;  abundant.  A.  multiflorus, 
Ait. ;  common  on  Desplaines  R.  {H,  A.  JV.).  A.  NovcB-AnglicB,  L. ; 
Hyde  Park  and  Riverside  ;  common.  A.  patents,  Ait. ;  near  May- 
wood  ;  common  {H.  A.  IV.).  A.ptarmicoides,  Torr.  &  Gray ;  Hyde 
Park  and  Miller's ;  common.  A.  sagittifoliiLS,  Willd. ;  Desplaines 
R.,  near  Maywood  {H.  A.  JV.).     A.  sericeus,  Vent. ;  oak  openings 
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at  Hyde  Park  and  S.  ;  common.  A.  Tradescanti,  L. ;  near  May- 
wood  {^H.  A.W.).     A.  undulatus,  L. ;  near  Graceland  {H.  A.  W.). 

Erigeron,  L.  £.  Canadense,  L. ;  everywhere.  E.  bellidifo- 
lium,  Muhl. ;  oak  openings  at  Hyde  Park  and  Miller's.  E.  an- 
nuuni,  Pers. ;  Hyde  Park;  not  common.  E.  strigosum,  Muhl.; 
Graceland;   common  l^JI.A.W.). 

DiPLOPAPPUS,  Cass.  E>.  linariifolius,  Hook. ;  Hyde  Park ;  com- 
mon.    D.  umbellatus,  Torr.  &  Gray;  Hyde  Park;  not  common. 

BoLTONiA,  L'Her.  B.  glastifolia,  L'Her. ;  near  lake  shore,  at 
33d  Street. 

SoLiDAGO,  L.  S.  Canadensis,  L. ;  near  Thatcher  {^H.  A.  W.). 
S.  giga/itea,  Ait;  Maywood  (ZT.  A.  W.).  S.  latifolia,  L. ;  May- 
wood  {H.  A.W.).  S.  nemoralis,  Ait. ;  Maywood  {H.  A.W.).  S. 
Ohioensis,  Riddell;  swamp  near  Graceland  {H.  AAV.).  S.  Riddellii, 
Fi-ank;  Graceland  {H.  A.  W.).  S.  rigida,  L. ;  Hyde  Park  and 
Miller's;  common.  6'.  stricta,  Ait. ;  swamp  near  Graceland  (ZT.  ^. 
W.).  S.  tenuifolia,  Pursh ;  Hyde  Park;  common.  S.  ulmifolia, 
Muhl.;  Maywood  (yH.  A.  IV.).  S.  Virga-aurea,  L. ;  var.  hu7nilis. 
Gray;   Hyde  Park  \h.  A.  W.). 

PoLYMNiA,  L.       P.  Canadensis,  L. ;   Thatcher,  E.  of  river ;  rare. 

SiLPHiUM,  L.  S.  laciniatum,  L. ;  open  prairies ;  abundant.  S. 
terebinthinaceum,  L. ;  Hyde  Park  and  S. ;  common.  S.  integrifo- 
liitm,  Michx;  with  last;  common.  S.  perfoliatum,  L. ;  N.  of  Riv- 
erside, on  Desplaines  R. ;  not  common. 

Parthenium,  L.  p.  integrifolium,  L. ;  Hyde  Park  and  S. ;  com- 
mon. 

Ambrosia,  Tourn.  A.  trifida,  L. ;  common.  A.  ai^temisicefolia, 
L.  ;  abundant. 

Xanthium,  Tourn.  X.  strumarittm,  L. ;  clay  banks  on  Des- 
plaines R.  {H.A.W.). 

Heliopsis,  Pers.  PI.  IcBvis,  Pers. ;  Riverside,  Hyde  Park,  and 
Miller's ;   common. 

Echinacea,  Moench.  E.  angiLstifolia,  DC.;  Hinsdale  and 
Downer's  Grove  ;  rare. 

RuDBECKiA,  L.  R.  hirta,  L. ;  everywhere.  P.  subtonientosa, 
Pursh;  on  Desplaines  R,,  between  Harlem  and  Riverside;  not 
common.     R.  laciniata,  L.  ;   Maywood;  not  common  {H.  A.  IV.). 

Lepachys,  Raf.  Z.  pinnata,  Torr.  &  Gray;  Hyde  Park  and 
Riverside  ;   common. 

Helianthus,  L.     H.  decapetalus,  L. ;  woods  near  Maywood  {H, 
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A.JV.).  H.  giganteus,  L. ;  woods  near  May  wood  {H.  A.W.).  H. 
grosse-serratiLS,  Martens ;  Hyde  Park ;  common.  H.  Icetiflorus, 
Pers. ;  near  May  wood  {H.  A.W.).  H.  mollis,  l^dcm.;  Calumet; 
common.  H.  occidentalism  Riddell ;  S.  of  Hyde  Park ;  not  com- 
mon. 

Coreopsis,  L.  C.  aristosa,  Michx. ;  on  I.  C.  R.  R.,  near  29th 
Street;  C.  discoidea,  Torr.  &  Gray;  Aurora;  common.  C.  lan- 
ceolata,  L. ;  Hyde  Park  and  Miller's  ;  common.  C.  palmata,  Nutt. ; 
Hyde  Park  and  S. ;  common.  C.  t7ichosperma,  Michx. ;  Hyde 
Park;  common.  C.  tripteris,  L. ;  Hyde  Park  and  Pine  Station; 
common. 

BiDENS,  L.  B.frondosa,  L. ;  everywhere.  B.  connata,  Muhl. ; 
common.  B.  chrysanthemoides,  Michx. ;  along  lake  shore ;  com- 
mon. 

Dysodia,  Cav.  D.  chrysanthemoides,  Lag. ;  adventive  on  I.  C. 
R.  R. ;  common  near  crossing  of  L.  S.  &  M.  S.  R.  R. ;  rare  near 
2  2d  St.  station. 

Helenium,  L.     H.  autumnale,  L. ;  Riverside ;  common. 

Maruta,  Cass.     M.   Cotula,  DC. ;  Riverside ;  not  common. 

Achillea,  L.     A.  Millefolium,  L. ;  common. 

Leucanthemum,  Tourn.  L.  vulgare.  Lam. ;  a  few  plants  on  L 
C.  R.  R.,  near  2 2d  St.,  and  cultivated  in  a  garden  on  Indiana 
Avenue,  near  i8th  St. 

Tanacetum,  L.      T.  vulgare,  L. ;  Lake,  Ind. ;  common. 

Artemisia,  L.  A.  Canadensis,  Michx.;  lake  shore;  common; 
A.  biennis,  Willd. ;  everywhere. 

Gnaphalium,  L.  G.  polycephalu7n,  Michx.;  I.  C.  R.  R.,  N.  of 
Hyde  Park. 

Antennaria,  Gsertn.  A.  plantaginifo Ha,  Ylook. ;  Hyde  Park  and 
S. ;   common, 

Erechthites,  Raf.  E.  hieracifolia,  Raf. ;  lake  shore,  near  20th 
St.,  and  at  Miller's;  common. 

Cacalia,  L.  C.  atrip licifo Ha,  L. ;  Desplaines  R.,  near  Maywood 
(H.  A.  W.).      C  tuberosa,  Nutt. ;   open  prairies  ;   common. 

Senecio,  L.  S.  aureus,  L. ;  near  Rose  Hill,  and  at  Pine  Station; 
common. 

CiRSiUM,  Tourn.  C  lanceolatum,  ^co'p.',  Hyde  Park;  not  com- 
mon. C  Fitcheri,  Torr.  &  Gray  ;  sand  of  lake  shore,  near  Lincoln 
Park,  Hyde  Park,  and  Pine  Station.  C  discolor,  Spreng. ;  Cal- 
umet ;  not  common.      C  altissimum,  Spreng. ;  woods  N.  of  River- 
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side ;  not  common.  C.  muticum,  Michx. ;  Calumet,  and  on  C. 
B.  &  Q.  R.  R.,  near  Aurora;  not  common.  C.  arvense,  Scop. ;  on 
I.  C.  R.  R.,  near  20th  St. 

Lappa,  Tourn.  L.  officinalis,  Allioni,  var.  major;  Riverside  and 
Calumet ;  not  common. 

CiCHORiUM,  Tourn.  C  Intybus,  L. ;  on  C.  &  N.  W.  R.  R.,  E. 
of  Harlem. 

Krigia,  Schreber.  K.  Virginica,  Willd. ;  sand  hills  at  Miller's, 
and  Lake,  Ind. 

Cynthia,  Don.  C.  Virginica,  Don.  Hyde  Park  and  Gibson's ; 
not  common. 

Nabalus,  Cass.  N.  albus,  Hook. ;  woods  N.  of  Riverside;  com- 
mon.    N.  racemosus,  Hook. ;  woods  near  Maywood  (^U.  A.  W.). 

Taraxacum,  Haller.      T.  Dens-leonis,  Desf. ;  common. 

Lactuca,  Tourn.     L.  Canadensis,  L. ;  Graceland  and  Maywood 

SoNCHUs,  L.  S.  asper,  Vill.  Graceland  and  Maywood  {H.  A. 
W.). 

LOBELIACE^. 

Lobelia,  L.  Z.  cardinalis,  L. ;  Evanston,  Riverside,  and  Cal- 
umet ;  common.  L.  syphilitica,  L.  ;  Glencoe,  Riverside,  and  Cal- 
umet ;  common.  Z.  inflata,  L.  ;  Glencoe  and  Laporte,  Ind.  ;  rare. 
Z.  spicata,  Lam. ;  common  N.  and  W.  in  open  fields.  Z.  Kalmii, 
L.  ;  Hyde  Park  and  S.  ;  common. 

CAMPANULACE^. 

Campanula,  Tourn.  C.  rotimdifolia,  L. ;  typical  form  on  hills 
at  Michigan  City,  Ind.;  var.  linifolia.  Gray;  Gibson's;  com- 
mon. C.  aparinoides,  Pursh;  S.  of  Hyde  Park,  and  near  Calumet ; 
common.  C.  Americana,  L.  ;  woods  at  Riverside  and  Calumet ; 
common. 

Specularia,  Heister.  S.  perfoliata,  A.  DC.  Riverside;  W. 
of  Desplaines  R.,  and  N.  of  R.  R.  ;  rare. 

H.  H.  Babcock. 

Chicago. 
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CONSPECTUS   OF  THE  FAMILIES   AND    GENERA 
OF  THE  DIATOMACECE. 

II. 

In  the  preparation  of  the  foregoing  Synopsis,  I  have  examined 
the  principal  species  of  the  genera  admitted  or  rejected  ;  but,  in  a 
few  cases,  I  have  been  perplexed  by  the  poor  figures  or  imperfect 
descriptions  of  species,  which  as  yet  I  have  not  been  able  to  obtain. 
Some,  perhaps  extensive,  corrections  may  be  needed,  when  better 
figures  are  given,  or  the  specimens  themselves  are  carefully  examined. 
Not  a  little  confusion  has  been  introduced  into  the  study  of  the 
Diatomacese  by  the  hasty  publication  of  new  species  and  genera 
without  sufficient  examination,  and  with  imperfect  descriptions  and 
figures.  It  is  much  easier  to  give  an  apparently  new  form  a  new 
name  and  brief  description  than  it  is  to  look  over  the  mass  of 
matter  published  in  various  countries  and  languages  and  scattered 
in  various  scientific  journals.  I  have  made  a  beginning  towards 
what  I  hope  may  result  in  a  simplification  of  the  study,  and  trust 
it  will  be  received  kindly,  for  it  is  not  the  result  of  hasty  thought. 
It  may  be  of  servi^ce  to  explain  a  little  more  fully  the  views  which  I 
have  adopted  as  to  the  structure  of  the  Diatomaceous  frustules,  the 
reasons  for  which  will  be  fully  given  at  some  future  time,  with 
suitable  illustrations.  I  believe  that  all  the  frustules  are  "siliceous 
boxes,"  with  either  one  portion  (the  cover)  slipping  over  the  other, 
as  in  Pinniilaria,  or  with  edges  simply  opposed,  as  in  Fragilaria. 
If  we  take  a  frustule  of  Melosira,  it  may  be  compared  to  a  pill- 
box,— one  portion  slipping  on  to  the  other.  The  great  majority 
of  diatoms  are  thus  constituted.  It  is  perfectly  evident  that,  in  the 
case  of  the  formation  of  a  new  valve,  in  the  processes  of  self-division, 
this  new  part,  which  slips  out  from  the  older,  must  be  somewhat 
smaller.  Inside  of  the  box  is  a  membrane,  inclosing  the  internal 
colored  or  colorless  substance,  imbedded  in  which  may  always  be 
seen,  at  least  in  the  larger  forms,  a  distinct  nucleus,  sometimes 
two,  and  sometimes  a  "  germinal  dot,"  with  numerous  fine  threads 
radiating  from  the  nucleus,  or  the  germinal  dot.  As  the  frustule 
increases  in  width  (f.  v.),  one  portion  slips  out  from  the  other,  and 
sometimes  successive  additions  of  siliceous  matter  are  made  to  the 
edges  of  the  box,  somewhat  analogous  to  the  successive  additions  to 
the  edge  of  the  shell  of  a  mollusc.    When  the  widening  of  the  frus- 
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tule  has  reached  a  certain  extent,  the  lining  membrane  at  the  places 
which  would  be  exposed  if  the  two  portions  were  wholly  to  slip 
apart,  infolds.  I  have  reason  to  believe  that,  previous  to  this,  a 
double  membrane  of  extreme  tenuity  has  been  formed,  commencing 
its  growth  at  the  nucleus  (which  itself  is  divided),  and  extended  to 
the  margins  of  the  cell,  which  is  thus  divided  into  two  nearly  equal 
parts ;  for,  as  soon  as  this  infolding  commences  (perhaps  now  accel- 
erated by  the  admission  of  water),  the  line  of  division  can  be  seen 
progressing  steadily  inwards  by  the  parting  of  this  thin  double 
membrane,  so  that  in  fifteen  or  twenty  minutes  the  fissure  is  com- 
plete. I  have,  in  very  large  FinnularicB,  witnessed  the  whole  phe- 
nomenon, from  its  inception  up  to  the  final  self-division.  While 
the  fissure  occurs  in  the  short  period  of  time  I  have  named,  to 
complete  the  self-division  requires  about  six  days.  The  part  which 
slips  out  has,  of  course,  one  of  the  old  valves  upon  it.  Again,  by 
self-division,  the  new  valve  becomes  an  old  valve  for  the  second- 
formed  frustule ;  and  so  the  frustules  become  smaller  and  smaller,  as 
stated  by  Braun,  "Rejuvenescence  in  Nature,"  Ray  Soc,  1853,  p. 
132.  The  minute  forms  are,  indeed,  younger,  or  more  newly  formed, 
and,  of  course,  more  numerous.  At  this  juncture,  conjugation  occurs, 
and  a  return  to  the  normal  condition  of  the  original  large  frustule, 
by  the  formation  of  a  sporangial  frustule  of  double  the  size  of  the 
parent  frustules.  Mr.  Carter  has  already  hinted  at  this,  but  very 
undecidedly  (^Ann.  and  Mag.  Nat.  Hist.,  March,  1865,  p.  167);  but 
in  due  time  I  hope  to.  present  the  subject  very  fully,  and  with  figures 
carefully  drawn  from  the  living  specimens,  with  measurements  of 
growth  from  day  to  day.  The  frustules  of  other  genera  which  are 
so  constituted  that  they  do  not  slip  over  each  other,  like  the  cover 
on  the  box,  but  which  simply  have  their  edges  opposed  (as  in  a  box 
furnished  with  hinges),  do  not,  by  conjugation,  form  an  enlarged 
sporangium.  Or  if,  under  certain  favorable  circumstances,  such  a 
sporangium  is  formed,  it  diminishes  very  slowly,  if  at  all,  by  self- 
division  \  either  because  the  slipping  apart  portions  are  excessively 
thin,  or  because  they  are  only  with  edges  opposed.  In  the  great 
majority  of  cases  the  sides  of  the  siliceous  box  are  mostly  smooth 
and  thin,  and  readily  parted  from  the  top  and  bottom, — the  latter, 
usually  termed  the  "valves,"  being  more  stoutly  formed,  and  curi- 
ously marked.  When  thus  parted,  the  sides  of  the  box  form  the 
so-called  "hoop,"  or  "connecting  membrane,"  which,  in  some 
species,  especially  after  treatment  with  acids,   separates  so  readily 
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as  to  be  quite  conspicuous  in  a  preparation  of  the  frustules.  There 
is  a  sUght  gelatinous  envelope  on  the  exterior  of  all  living  Diato- 
maceae,  which  is  secreted  in  different  forms,  or  in  more  or  less 
abundance,  according  to  the  conditions  to  which  the  diatoms  are 
subjected  during  their  growth.  The  tubes,  which  are  formed  by 
Colletonema  and  Encyonema  in  running  water,  become  simply 
amorphous  masses  of  jelly  (?)  in  quiet  waters.  Sometimes,  particu- 
larly with  tapering  forms,  the  frustule  attaching  itself  by  this  jelly 
slips  out,  and  the  thin  sheath  contracting  gives  rise  to  a  stipes. 
Often  it  accumulates  in  forms  not  so  tapering,  and  makes  a  thick- 
ened cushion ;  or,  again,  by  the  continuous  movement  of  the  frus- 
tules backward  and  forward,  makes  a  tube.  I  have  found  Nitzschia 
linearis  in  tubes,  and  Cocconema  cymbiforme  in  amorphous  jelly, 
while  the  little  Navicula  atonius  {^pelliculosd),  in  very  strong  run- 
ning streams,  makes  thick,  leathery  films,  which  may  be  stripped 
off  the  stones  in  successive  layers,  but  which,  under  high  powers 
and  careful  illumination,  appear  to  be  constituted  of  innumerable 
fine,  parallel  tubes ;  at  other  times,  in  still  water,  it  is  entirely  free, 
or  in  thin,  unformed,  gelatinous  material.  I  have  been  enabled  to 
examine  pretty  extensively  the  Schizonemecs,  and  find  the  fronds  so 
changeable,  that  I  Jiave  not  hesitated  to  abolish  the  whole  genus. 
Already  had  W.  Smith,  S.' B.  D.,  vol.  ii.  p.  73,  remarked,  ''Neither 
size,  color,  nor  ramification  is  sufficient  to  distinguish  fronds  that 
vary  in  all  these  respects  with  age,  locality,  and  exposure."  M.  de 
Brebisson  is  quoted  in  support  of  this  opinion,  and  both  agree  that 
the  study  of  the  siliceous  frustules  will  supply  the  most  certain  ele- 
ments for  specific  distinction ;  and  also,  more  recently,  Grunow 
has  proposed  to  include  quite  a  number  of  them  in  his  revised 
genus  Berkeleya.  Throwing  aside,  then,  all  considerations  arising 
from  what  may  be  variable  characters,  and  looking  only  to  the 
structure  or  ''build"  of  the  frustule,  we  have  at  once  two  great 
groups:  I.  Those  which  have  a  decided  median  line  (raphe)  with 
nodules  on  the  valves.  II.  Those  which  do  not  have  such  a  raphe. 
The  median  line  or  raphe  here  referred  to  is  really  a  cleft,  as  already 
indicated  by  Slebold,  Nagelli,  Schleiden,  and  others,  and  which  I 
have  satisfactorily  demonstrated,  though  this  has  not  been  generally 
admitted  hitherto.  (See  Fritchard,  4th  ed.,  p.  50.)  The  raphe 
must  not  be  confounded  with  the  line  of  suture  or  self-division  ;  the 
latter  is  but  the  edge  of  the  siliceous  box.  The  second  group  is 
naturally  divided  into  two : — (i)  those  which  show  generally  a  central 
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blank  space  or  line  (pseudo-raphe),  and  are  bacillar  in  form^  very 
rarely  circular  or  angular;  (2)  those  which  are  mostly  circular  or 
angular,  very  rarely  bacillar,  and  never  with  a  pseudo-raphe.  These 
form  the  three  Tribes  of  the  Synopsis,  and  very  seldom  will  any  diffi- 
culty arise  as  to  which  tribe  a  diatom  may  belong  to ;  and  even  if  such 
difficulty,  in  some  obscure  forms,  may  exist,  other  characters  will 
decide.  For  example,  to  mention  a  case  in  which  an  apparent  true 
raphe  is  figured  on  a  frustule  belonging  to  Tribe  II.,  Mr.  West  rep- 
resents his  Attheya  decora  with  a  median  line  and  nodule ;  but  I  am 
satisfied,  from  examination  of  actual  specimens,  that  no  such  line  and 
nodule  exist.  There  is,  indeed,  a  central  punctum,  but  not,  as 
West  has  figured  it,  on  a  strong  median  line.  Even  if  this  were  so, 
the  septate  character  and  general  appearance  would  at  once  place  it 
alongside  Striatella  in  Tribe  11.  Really,  all  diatoms  have  some  sort 
of  a  raphe.  In  Tribe  I.,  I  suppose  it  to  lie  07i  the  valve  interrupted 
at  the  middle,  and  usually  dividing  it  in  a  somewhat  symmetrical 
manner.  In  Tribe  II.,  it  lies  generally  on  the  margin;  along  the 
edge  of  the  wing  or  keel,  in  Surirella  and  JVitzschia,  and  interrupted 
at  the  ends;  obscure  in  other  forms.  In  Tribe  III.,  it  is  also  mar- 
ginal, or  obscure,  but  in  a  contiiiuous  circuit  or  series  of  perforations. 

In  excluding  angular  forms  from  Tribe  II.,  the  only  possible 
exception  is  the  small  '■^Triceratium  exiguum'''  of  W.  S.,  which  is 
very  poorly  figured  in  Pritchard.  It  really  has  short  costae,  pro- 
jecting inwards  from  the  sides,  with  a  blank  centre  and  rounded 
angles.  I  did  not  consider  it  necessary,  however  (p.  5),  to  cancel  at 
present  the  character  "Never,"  placing  ''angular"  under  "Rarely," 
since,  so  far  as  I  am  aware,  not  only  is  this  the  sole  exception,  but 
even  this  appears  to  be  a  local  variety  of  Odontidium  tabellaria 
(^Diato7na\  only  found  hitherto  at  Ormesby,  England. 

The  character  "  costate,"  under  Synedra  xxx.,  should  read 
"  pervious  costate."  As  regards  the  terms  "  costae"  and  "  striae," 
the  distinction  is  altogether  too  vague  to  rely  strongly  upon  them 
as  characters ;  the  term  pervious  costate,  or  striate,  is  sufficiently 
decided.  Mr.  Slack's  researches  appear  to  prove  that  even  the 
coarsest  costae  are  simply  very  close  or  confluent  dots.  Only  in 
the  small  forms,  however,  will  any  difficulty  be  experienced  in  de- 
ciding between  costate  and  striate,  as  these  terms  are  generally 
understood ;  probably  here  other  characters  will  decide,  leaving  in 
these  obscure  cases  the  kind  of  marking  as  undecided. 

The  size,  form,  striation,  and  habitat  of  the  frustulesare  important ; 
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but  I  allow  much  more  latitude  in  all  these  than  has  been  generally- 
conceded.  I  do  not  consider  that  a  mere  difference  of  size,  or  stri- 
ation,  or  outline,  any  ojte  of  them,  is  alone  sufficient  to  constitute 
a  new  species;  and  the  character  from  habitat  must  be  received  with 
some  caution.  Finally,  it  will  probably  become  necessary^  in  order 
to  embrace  new  species,  or  upon  a  more  thorough  understanding  of 
old  ones,  to  make  some  changes  or  additions  to  the  Synopsis ;  and 
these  will  be  presented  from  time  to  time,  as  occasion  may  require. 


Rhizonotia  E.  1843. 


Synonyms,  in 
-    part 


II. 


Synonyms,  in 
part 


K. ;  W.  S.  ;  Ralfs. 


Char,  emend. 


SYNONYM  REGISTER. 
I.  Amphora.     Ehr.  1831. 

Valves  with  stolons,  or  siliceous  radicles, 
Doubtful,  or  imperfectly  figured, 

[  Frustulia  Ag. 

Cymbella  Ag. 

Navicula  E.  ;  Rab. 

Rhizosolenia  ?  E. 

Amphipleura  Breb. 
^Brachysira  K. 

Ceratoneis.     Kutz.  non  E. 
'  Navicula  E. 
Cymbella  Hass. 
Synedra  W.  S. ;   Arnott. 

Eunotia  W.  S. ;  Grun. ;  Rab.  j  Schum. ;  Kutz. 
Euceratoneis  Grun. 

III.  Cymbella.     Ag.  1830.      Char,  emend. 

Frustules  stipitate Cocconema  E.  1829. 

Frustules  forming  circular  filsLxnent. Sy^uyelia  E.  1835.. 
Frustules  in  tubes Encyonema  Kutz.  j 

Navicula  E. 

Cymbophora  Breb. 

Gomphonema  Ag. 

Frustulia  E. ;   Kutz. 

Lunularia  Bory. 

Bacillaria  Nitz.  ;   Hempr.  et  E. 

Echinella  Lyng. 

fGloeonema  Ag. ;  E. 

•     ,  ,  Monema  Berkeley. 

m  tubes    <  o  i,-  r^  ^,, 

I  Schizonema  Grev. 

I^Isthmia  Meneg.    Sec.  K. 

IV.  Mastoglota.     Thwaites  1848.      Char,  emend. 

Valves  hyaline,  margins  undu-  ^ 

late,  loculi  with  central  and    \ Stigmophora  Wall.  i860. 
marginal  punctae J 


^^ZZ' 


Synonyms,  in 
whole  or 
part 


\ 


Portlock. 
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[  Frustulia  Ag. 

^  .         Pleurosiphonia  E. 

Synonyms,  m    |  ^,^^.^^^^^j^       g^,^^ 

whole  or        <j  pi^,,^i^,i^  E_ 

P^^^ I  CeratoneisK. 

[Dickieia  Thw. 

V.  Stictodesmis.    Grev.  1863. 

Craticula  Grun.  1868. 

o  .      ('  Surirella  Autor. 

Synonyms,  in  )  ^^^^.^^^^  ^ 

P^^^  (Van  Heurckia  Breb.  1868. 

VI.  Stauroneis.     E.  1843.      Char,  emend. 

Valves  with  decussating  striae. .  Staurogramma  Rab.  1853. 

Valves  with  sigmoid  raphe Staicrosigma  Grun.  i860. 

Valves  cohering,    forming    fila- 
ment  Pleurostaurum  Rab.  1859. 

T^  1        .     ^  1        .  ^  (  Schizonema  W.  S.  18^2. 

Valves  m  tubes,  ni  part \   t?    j    j.  r^ 

'       ^  ( iLnaostaurum  Grun. 

[  Bacillaria  Nitzsch. 

Synonyms,   in  J  Navicula  E. ;  Quek. 

part ]  Cymbella  Ag. 

[Pinnularia  W.  S. 

VII.  Navicula.     Bory  1822.     Ralfs  1861.     Char,  emend. 

Valves  costate  (pinnate  W.  '^.')..Pinnularia  E.  1843. 

Frustules  bent  in  f.  v Rhoikoneis  Grun.  1863. 

Frustules  bent  in  s.  v.  in  Y>^xt.,.Palcatella  Rab.  1853. 
Valves  constricted  in  the  middle.  X>z//(772m  E.  1844. 
Valves  with  a  pseudo-stauros...  .Stauroptera  E.  1844. 
Valves   with    central    nodule  '\ 

transversely  dilated,  linear;    K  Schizostauron  Grun. 

at  each  end  bifid J 

Valves  with  fine  transverse  par-  i 

allel  striae;  central  nodule    \  ^r      tt       7  •    -o  .1       o/-o 
,1  1-  .        ■     \     r  yan  xieurckia  Breb.  1868. 

oblong  or  hnear  ;  termmal,    ( 

oblong  or  rounded J 

Valve  suture  sigmoid  (f.  v.) Scoliopleura  Grun.  i860. 

Valve  stipitate,  in  part Doryphora  W.  S.   1852. 

Valve  in  amorphous  jelly Frustulia  Ag.  1824. 

Valve  with    apparent    canals}    „,  .  ,      .    ^      ^ 

along  sides... j  P/eurosip/zoma  E.  1844. 

'Aquatic Colletonema  Breb.  1849. 

[    ■      1    <.  K         { Schizonema  Kg.  1824. 
Frustules    in      I                 M^^P^^  ^^^^^•- |  J/^;?^^  Grev.  1826. 
tubes I  Marine  <i   compound Micromega  Kg.  1827. 

i  [  ^Ttubercle!"  |  Berkeleya  Grev.  1827. 
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Synonyms,  in 
whole  or 
part  ..,. 


f  frond     plane,     frustules  )    ^ .  , .  .    ^    , 

Frustulesfron-   1      scattered ,.. |  ^^'^'^'^  ^erk.  1844. 

dose I  frond  globose,  rows  fu- ]    „,    ^j  .,    ,       ,^ 

[      siform !., \RhaphidogloeaY^.  1844. 

Frustules  in  globose  cells.. ,.Fhlyctema  K.  1846. 

Frustules  sporangial {Fertzonia  Cohn  ^/ Jan. 

•^  (      1862. 

f  I  Conferva  Eng.  Bot. ; 

I   I      Dill.;  GailL 

r-i  ,     I  Tabellaria  E. 

filament  <  ^t  -c^ 

JNaunema  E. 

Not  free  <!  Bangia  Lyng. 

in  part  Diadesmis  K.  1844. 
filament  from  a  ]  ^1   .  -r-     r» 

tubercle |  Gloionema  E. ;  Grev. 

<  (  Pinnularia  Rab. ;  Greg. 

Ceratoneis  E. 

Frustulia  Breb. ;  K. ;  Grev. ;  Jenner. 
Cymbella  Ag. ;  Breb. 
Free.,..  ^  Amphora  E.  ;  K. 

Bacillaria  Nitzsch.  ;  Turpin  ;  Bory. 

Cocconeis  E. ;  Rab. 

Synedra  Naeg. 

Biblarium  Mic.  Die.  PL  43,  f.  48. 

VIII.  Amphipleura.     Kutz.  1844.     Char,  emend, 

Aulacocystis  Hass.  1845. 

Berkeley  a?  Grun.  1868. 

Frustules    in    fusiform    rows,  ^ 

in   globose  or  'ix^-^o^to^^)- RhaphidogloeaY^.  1844. 

fronds... , J 

Frustulia  Lobarz,  \  K. 

Naunema  E. 

.     ^  ,  ,   Homoeocladia  K. 

m  tubes....  K   c  i  •  -r>       a 

I   bchizonema  E. ;  Ag. 

^  I   Bangia  Lyng. 

y  Berkeleya  E. ;  Men. ;  Grev. 
1  ^.  (  Frustulia  K. 

gelatinous..  JKaviculaE.;  Grun. 

sigmoid \   Sigmatella  Breb. 

IX.  Pleurosigma.     W.  S.  1853.     Char,  emend, 

Gyrosigma  Hass.    1845. 

Sigmatella  Breb.      Consp.  1838. 

Scalprum  Corda.  1835. 
Frustules  bent  {2Xi\m2Ji\}ci\{oxvcC).Rhokosigma  Grun. 
Valve  suture  sigmoid  (f.  Y.^.,.,».Scolwpleura  Grun.  i860. 
Valves  beaked — in  part Ceratv?t€zs  "E.  1839;   K.  1844. 


Synonyms,  in 
part 
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Frustules  in  tubes,  in  part. 


Donkinia  Ralfs  i860. 


\  Schizonema  T]\^ .  1848. 
I  Endosigma  Breb.  i7i  litt. 
\  Gloionema  E.  1835. 
ColletonemaY^.  18493  W.  S. ;  Ralfs. 
Encyonema  K. 
Synonyms,  in  CNavicula  Gaill.  ^/Turp.  j  Hempr.  ^/ E.  ;  Bail. 

part |Cymbella  E. 

X.   ToxoNiDEA.     Donkin  1858. 
Synonym \  Pleurosigma  Donk. ;  Arnott. 

XL  Amphiprora.     E.  1843. 

Alae  twisted Amphicampa  Rab.  non  E. 

Frustules  constricted  in  f.  v. 
striae  decussating 

c,  •      fEntomoneis  E. 

whoH'r  '"  i  ^'^^''^"'.^  ^- 

I  Pleurosigma  Donk. 

P       (^Amphora  Grun. 

XII.  Rhoikosphenia.     Grun.  i860. 
Synonym \  Gomphonema  Autor. 

XIII.  Gomphonema.     Ag.  1824.     Char,  emend. 
Frustules  adhering  forming  a  ^'^xxiiQ'sA.Sphenosira  E.  1843. 

Frustules  in  amorphous  jelly Gomphonella  Rab.  1853. 

Frustules  free SphenellalL.  1844. 

rVorticella  Mull. 
Dendrella  Bory. 
Diomphala  E. 
Echinella  Lyng. ;  E. 
Licmophora  K. 
Crystallia  Sommerf. 

XIV.  AcHNANTHES.     Bory  1822.      Char,  emend. 
Frustules   free,    or   in    amorO     .  ,        ^7.7-       t^ 

phous  jelly f  ^^^''^^^(^^ihidtum  K.  1844. 

Frustules  with  a  median  trans- }    ,^  -r,      ^ 

>  Monogramma  E.  1843. 


Synonyms,  in 
part  


mbosira  K.  1844. 


verse  line  on  one  valve j 

Frustules   connected   end    to")   ^ 
end  in  a  series *.]"    -^ 

Conferva  Miill. ;  Eng.  Bot. 

Echinella  Lyng. 

Diatoma  Jurg. 

Frustulia  Breb. 

Cymbella  K. ;  Rab. 

Falcatella  Rab. 

Cocconeis  W.  S. 

Navicula  W.  S. 

Rhoikoneis  Grun. 

Stauroneis  E.  in  K.  B.  ? 

Ceramium  Roth. 


Synonyms,  in 
part  
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XV.  Orthoneis.     Grun.  1868. 

Synonyms,   in    (  Cocconeis  E. 
whole  or        -<^  Stictoneis  Grun. 
part {  Mastogloia  Grun . 

XVI.  Anortheis.     Grun.  1868. 
Synonym ^  Cocconeis  E. 

XVII.  Cocconeis.     E.  1835.      Char,  emend.  Grun.  1868. 

o  •      ("Frustulia  Breb. 

Synonyms,  m  ^NavicuIaE. 

^       (  Mastogloia  Grun. 

XVIII.  Gephyria.     Arnott  1858.  Char,  emend.  1859. 

[  Eupleuria  Arnott. 

c,  •         Mar^aritoxon  Cohn. 

Synonyms,  m      -j-,   ^^     ,     t 
nprf  \  Entopyla  Jan. 

Achnanthes  Johnson. 

Scapha  Edwards  in  litt. 


part 


XIX.  Epithemia.     Breb.  1858. 

Margin  beaded  in  f .  v Cystopleura  Breb.  1858.    • 

[  Frustulia  K. 
Synonyms,  in  J  Navicula  E. 
part j  Eunotia  E. 

[  Cymbella  Breb. ;  Hass. 

XX.  Eunotia.     E.  1837.     Char,  emend. 

Valves    with    both     '^^'^^i^'^A  ji^phi^ampaY..  iH^.  non^-^h. 

dentate ) 

Frustules  smooth,  quadrangu-  ^ 

lar  in  f.  v. ,  dorsal  margin  in   1  cHmaddium  E.  1869. 

s.  V.  dentate,  ends  rounded,    ( 

truncate J 

Frustules  cohering  and  form-1  jjimantidium  E.  1840. 

ing  a  filament ) 

f  undulations 
j     alternate 

and  equal,   \  QphidocampaY,.  1869 
f^  ^  dorsum        j     ^ 

Synonyms  for   ,     ^^^  ^^^_     \ 

Ampmcajnpa         . 

valve  turgid 
in  the         \-  Heterocampa  E.  1869. 
middle.... 
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[  i  Conferva  Dill. 

I  filamentous  .-<  Fragilaria     Ralfs;     Ag. ;     Lyng. ; 
Synonyms,  m    •  |     jf^^^  .  r^^^^^.  ^^^^^ 

P^^^ I  ,  jSynedraBreb.  J  E. ;  K. ;  W.  S. 

\}^^^ (Exilaria  Breb. 

XXI.  Glyphodesmis.     Grev.  1862. 

XXII.  Omphalopsis.     Grev.  1863. 

XXIII.  DiADESMis.     K.  1844.      Char,  emend, 

o  •      CHimantidium  W.  S. 

Synonyms,  m   \  ^^^-^^^^^  ^ 

P       {Fragilaria  Grun. 

XXIV.  Plagiogramma.     Grev.  1859. 

Heteromphala  ?  E.  1858. 
Synonyms,  in  ( Denticula  Greg, 
part  (Zygoceros  E. 

XXV.  DiMEREGRAMMA.     Ralfs  1 86 1.     Char,  emend, 

o  •      (Denticula  Greg. 

Synonyms,  m   \  o^ontidium  Bright. 

P       (  Zygoceros  Roper ;  E. 

XXVI.  Terebraria.     Grev.  1864. 

XXVII.  Raphoneis.     E.  1844. 

Stipitate Doryphora  K.  1844. 

Synonym,     in  )  ^  .    t-, 

■^       /     '  >-  Cocconeis  E. 

part  ) 

XXVIII.  Peronia.     Breb.  et  Arnott  in  litt. 

Fibula  W.  S. 
Synonyms,  in    ( Gomphonema  W.  S.  j  Breb. ;  K. 
part (Synedra  W.  S. 

XXIX.  ASTERIONELLA.       Hass.    1 85  5. 

Synonyms,  in  JDiatomaE. ;  Bail, 
part  (Syncyclia  E. 

XXX.  Synedra.     E.  1 83 1.     Char,  emend. 

Ends  of  valves  often  unlike.)    ^    .^         •  -r^      ^ 
coarsely  marked \^  Sceptroneis  E.  1844. 

in  n1r:ifPQ        1  Des7nogonium   E.   1854.  non  Grun. 
piaies....  ^        ^g^^^ 


Frustules   at- 


tached end    \  with  a  ped-  \ 

to  end I       icel  be-      V  Rhabdosira^.  \Z(i(). 

y      tween  . . .  ) 
Frustules    in   plates,    with   a  1   ^,      ,,        -n  ,-l    . 
central  ring  or  nodule  \  ^tenophora  Breb. 
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Valves  equally  bent,  in  ^2xt.  ...Falcatella  Rab.  1853. 

Valves  club-shaped,  unequally  ] 

curved   (doubtfully  placed   !   ^      j.  i    .  j     oi_   ju  1.     o 
here;  single  valve  of   Cli-   \  Campylostylus '^\,z.A\>o\X.  ^Z^<). 


j"  Ceratoneis  K.  j  Grun.  1865  j  Schum. 

\      1867. 


>  Kutz.  1844. 


Synonyms,  in 
part 


K. ;  Menegh. 

Grev. ;  Breb. ;  Lenormand. 


macosphenia^  xxxvii.  ?) 
Frustules  lunate  (in  part) . 

'  I .  minute Scaphularia . 

2.  smooth,  r2idisite...£chnaria  . 

3 .  flabelliform Ulnaria  .... 

Sections  \  4.  in  tables Tabularia  . 

Kutz.         5 .  with  long  stipes . . .  Grallatoria 

6.  cohering  at  al-)    „. 

,         4.  1      r  Kimaria  . . . 

ternate  angles  ) 

Frustulia  Breb. 

Exilaria  Hass. ;   K. 

Navicula  E. 

Diatom  a  Ag. 
\  Licmophora  K. 

Gomphonema  K. 

Echinella  E.  ;  K. 

Bacillaria  Nitzsch. ;  Bory ;  K. 
[  Hystrix  Bory. 

XXXI.  ToxARiUM.     Bailey  1853. 
Synonym <[>Synedra. 

XXXII.  Fragilaria.  Lyngbye  1819;  Ag.  1824.    Char,  emend. 

Frustules  barely  siliceous Grammonema  Ag.  1832.  =  Gram- 

matonema  K. 
Frustules  in  f.  v.  undulato-arcuate.  Cy;^z<7/^j-/r<2  Grun.  1862. 
Bacillaria  Nitzsch.  E.  Hempr. 
Conferva  Miill. 
Nematoplata  Bory. 
Staurosira  E. 

part ^^  Diatoma  Ag.  ;  Corda;  Grev.;  K.  >  Hass.;  W.  S, 

Odontidium  W.  S. ;   Greg. 
Dimeregramma  Ralfs. 
[  Striatella  Ralfs. 

XXXIII.  Licmophora.     Ag.  1827.     Char,  emend. 
Frustules  in  f.  v.  obovato-lanceolate  ...i?/^//!'/^<^///^r<3!  K.  1844. 
Frustules  sessile,  clavate  in  f.  v Podosphenia  E.  1838.  z=Sty' 

laria  Bory;  Ag. 
'  Gomphonema  Ag.  K. 
Echinella  Lyng. 
o  -        Frustulia  As^. 

^™  "/"''  '"  \  E«laria  Grev. 
Meridion  Ag. 
Synedra  Grev. 
^  Diatoma  Jurg. 


Synonyms,   in 


I 


part 
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XXXIV.  PoDOCYSTis.     K.  1844.     Char,  emend. 

EiLphyllodmm  Shad.  1853;  Grun.  1868. 
Synonyms,  in  JDoryphora  Roper, 
part (Surirella  K. 

XXXV.  Denticula.     K.  1844.     Char,  emend. 

Synonym,  in    \  ^.^^^^j^  ^ 
part ,.  ) 

XXXVI.  DiATOMA.     De  Candolle  1805.      Char,  emend. 


Frustules  cuneate,  filament 
spiral 

Valves  linear  in  f.  v.  without 
median  line,  filament  flat 
(in  part) 

Frustules  nitzschoid,  valves 
undulato  -  marginate,  di- 
midiate costate,  costae  al- 
ternate  

Valves  with  centre  much  in- 
flated, cruciform 


} 


Meridion  Ag.  1824. 
Eumeridion  K.  1844. 

Odontidium  K.  1844. 


1 

\  Grunowia  Rab.  1864. 

i 
} 


Synonyms,  in 
whole  or        \ 
part 


Diatoma  ....  \ 


Meridion  ...  < 

I 
f 

I 
Odontidium  \ 


I 


Staurosira ... 
Grunowia ... 


Staurosira  E .  1843. 

Denticella  Jan.  et  Rab. 

Bacillaria  E. ;   Nitzsch. 

Conferva  Dill. 

Meridion  Greg. 

Fragilaria  Grun. 

Synedra  Grun. 

Oncosphenia  E. 

Echinella  Grev. 

Frustulia  Duby. 

Exilaria  E. 

Fragilaria  Lyng.;  E.;  Grev,;  Ralfs; 

Hass.;   Rab. 
Melosira  Meneg. 
Syrinx  Corda. 

Odontidium  Bright.;  Roper;  W.  S. 
Dimeregramma  Ralfs. 
Fragilaria  E. 
Denticula  K. 
Dimeregramma  Ralfs. 


XXXVII.   Climacosphenia.     E.  1843.     Char,  emend. 

Valves  club-shaped,  unequally)    ^      .  7    ^  7     ^01     lu  i^    o 
curved  i   Campylostylus  ?  Shadbolt  1849. 

Frustules  not  cuneate Climaconeis  Grun.  1863. 
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XXXVIII,  Entopyla.     E.  1848.     Char,  emend, 

c                    .     r  Eupleuria  Arnott. 
^      ^      '        X  Gephyria  Arnott. 
P^" (SuriVellaE. 

XXXIX.  Tabellaria.     E.  1839. 

C  Bacillaria  E. 
Synonyms,  in    \  Conferva  Roth. ;  Dill. ;  Erig.  Bot. 

part I  Navicula  E. 

[  Diatoma  Lyng.  j  Ag.  j  K. 

XL.   DiATOMELLA.     Grcv.  1848. 

Disiphonia?  E. 
Synonyms,  in    (Dickieia  Thwaites  1847. 
part (Grammatophora  W.  S.  1856, 

XLI.   Grammatophora.     E.  1839. 

[Diatoma  Lyng. ;  Lenorm. ;  Ag.  ;  Grev. )  Hass. 
o  .       I  Bacillaria  Hempr.  et  E. ;  Lobarzowsky. 

^       ^     '        \  Conferva  Jurgensj  Eng.  Bot. 
Striatella  Ralfs. 
^  Fragilaria  Lyng. 


part 


XLII.  GoM^HOGRAMMA.     Braun  1852. 

Synonyms,  in     (Denticula  K. 
part (Tetracyclus  Grun. 

XLIII.  Attheya.     West  i860. 

XLIV.  Tessella.     E.  1838;  Jan.  1863. 

Synonym \  Hyalosira  K.  1844. 

XLV.  Striatella.     Ag.  1832. 

(  Fraffilaria  Lyng. 
Synonyms,  m  .  Achnanthes  Carmich.  ;  Grev. 
part ...    ^Tessella  Du  Jardin. 

XLVI.  Rhabdonema.     E.  1844.     Char,  emend. 

Septae  with  irregular  perfora- 1  ^//^,^^^,,>^  Grun.  1862. 
tions,  scalariiorm  m  s.  v.. .  ) 

'  Conferva  Eng.  Bot. 
Striatella  Ag. ;  K. ;   Ralfs, 
Tessella  E. ;  Ralfs. 
Diatoma  Lyng. )  Grev. 
Fragilaria  Grev. ;  Harvey. 
Hyalosira  Bail,  et  Harv. 


Synonyms,  in 
part 


i 
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XLVII.  BiBLARiUM.     E.  1845. 

Valves  orbicular StylohibliumY,.  1848. 

Valves  inflated,  cruciform Tetracyclus'^dXi's,  1843;  Grun.1862. 

Synonyms,  in  JStriatella  E. ;  Grun. 

part (Navicula  E. ;  Griffiths  and  Henfrey. 

XLVIII.   Campyloneis.     Grun.  1863. 

Synonym \  Cocconeis. 

XLIX.  Cymatopleura.     W.  S.  1835. 

Valves  constricted  in  the  middle. .  Sphinctocystis  Hass.  1845. 

f  Surirella  Breb.  \  K. ;  E. ;  P. ;  Naeg. 
r,  .        Melosira  Perty. 

^^"O"^™^'  '°  ^  Denticula  K. 

^       Navicula  E. 

Frustulia  K. 

L.   Clavularia.     Grev.  1865. 

LI.  AcTiNELLA.     Lewis  1863. 

LII.  Desmogonium.     Grun.  1865.  non  E. 

LIIL  Tryblionella.     W.  S.  1853. 
o                    •     r  Synedra  E. 
^T/""''  '"  1  Surirella  E. ;  Breb. ;  K. 
^       (^Nitzschia  Hantzsch. 

LIV.   Surirella.     Turpin  1827.     Char,  emend. 

Frustules    narrow,  elongated,  >    ^^      j.j.      ^-    t>  -t.     •    7v^ 
•  I  °  >■  c>tenopterotta  Breb.  zn  litt. 

Frustules  twisted, valves  often)    ^      .   7   7-        t-      o 
sub-circular  and  crossed...}  Campylodiscus  ^.  1841. 

Frustules  twisted,  valves  lin-)  ^        •    -r^      o 

ear-punctate ...|  Corcma-E.  1841. 

Valves  orbicular  or  sub-orbic- 7  ^77.        t»  ,       „ 

ular,without  median  line...;  Calodtscus-^\>.  1853. 

Valves reniform,costaeradiat- 7    r,i     -   t        ^  , -^  i  o^o 

•^  >•  Flagiodiscus  Grun.  et  Eulen.  1808. 

o                    •     r  Navicula  E. 
^       (^  Cocconeis  E. 

LV.  NiTZSCHiA.     Hass.  1845.     Char,  emend. 

Valves  with  the  carinal  punc-  1 
tae  extended,  costaeform,    | 

striae      alternately     elon-   \  Pritchardia^dh.  \^(>i. 
gated,       extremities      fre- 
quently dilated 


S6  A   Conspectus  of  the  Diatomacece.  [April, 

Valves  with  extremities  much  ")    ,^.^      7  •  77    -r.  i 

attenuated  (beaked)... |  Nitzschtella  Rab.  1864. 

^in  part  Ceratoneis  E. ;  K. 
Frustules     fusiform,     imper-  ) 

fectly  siliceous,  with  spiral  y  Cylindrotheca  Rab.  1863. 

bands ) 

Frustules  in  tubes Homoeocladia  Kg.  1827. 

Frustules  sessile  or  stipitate,  )    ^      ,,      .,      7.    ^  o^ 

cuneate  \  ^^'^^phonitzschia  Grun.  1867. 

Frustules  in  tubes,  in  part Schizonema  Kg. ;  E.  ? 

<   Frustules  in  tables  or  oblique  7    z?     -77     •    /^      v         00 
•  ^       >  Bacillana  Gmelin  1788. 

Bacillaria  Nitzsch. 

Frustulia  Kg. ;   Breb. ;  K. 

Eunotia  E. ;  Rab. 

Cymbella  Kg. 

Navicula  E. ;  West. 

Synonyms,  in    ■  Synedra  E. ;  Rab. ;  K. 

part ]  Pinnularia  E. 

Surirella  K. ;  Rab. ;  Breb. ;  Lewis? 

Sigmatella  K. ;  Rab. 

Stenopterotia  Breb.  ? 

^    fc,,     .     (Vibrio  Miiller. 
Bacillaria  •<  ^     .,,     .    c.  , 

(Oscillaria  bchr. 

LVI.  Rhizo^olenia.     E.  1843. 

LVII.  DiCLADiA.     E.  1844.     Char,  emend. 
Thaumato7iema  Grev.  1863. 

LVIII.  Syringidium.     E.  1845. 

LIX.   Syndendrium.     E.  1845.     Char,  emend. 

^  ^     .      rPeripteraE.  1844. 

^      ^    '^'         •<  Goniothecium  E. 

P^^^ (  Omphalotheca  E.  1 845  • 

LX.  DiTYLUM.  J.  W.  B.  J/^.;  L.  W.  B.  1861.  Char,  emend. 
Grymia  J.  W.  B.  MS. 
Synonym,   in  |  Triceratium  Bright.;  West;  W.  S. 

LXI.  Hercotheca.     E.  1844. 
LXII.   CHiETOCEROS.     E.  1 844.     Char,  emend. 
Awns  radiating  in  s.  v Bacteriastrum  Shad.  i860. 
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Valves    smooth    or    hyaline  ] 

(fossil),  awns  absent ;  often  I   ^^^,-^^^,,,-,,,^  e.  1844^ 
connected  by  a  central  con-  [ 
stricted  portion J 

LXIII.   Pyxilla.     Grev.  1864. 

LXIV.  Peponia.     Grev.  1863. 

LXV.  Stephanopyxis.     E.  1844.     Char,  emend. 

Cresswellia.     Grev.  1857. 
Processes  or  spines  few,  and  )   Trochosira  Kitton  187 1,  ;2^;^  Mont, 
central )       1837. 

LXVI.  Syndetocystis.     Ralfs  teste  Grev.  1864. 

LXVII.  RuTiLARiA.     Grev.  1863.    Char,  emend.  Grev.  1866. 

LXVIII.  Strangulonema.     Grev.  1865. 

LXIX.  Skeletonema.     Grev.  1865. 

LXX.  Stephanogonia.     E.  1844.     Char,  emend. 

LXXI.   Liparogyra.     E.  1854.     Char,  emend.   . 
With  internal  rings? PorocycliaY..  i.Z^/if. 

LXXII.  Melosira.     Ag.  1824.      Char,  eme^id. 

Frustules  with  junction  mar-  7    ^  ,7     .     t^i       -^        00 
gins  flat,  deniate.... |  Orthosira  Thwaites  1848. 

Joints  cylindrical,  bisulcate.  ...^2/!/(^i:<?j'//'<2  Thw.  1848. 
Valve  closely  cellulose,  with  ^ 

a   well-marked,   somewhat  V  EndictyaYj.  1854. 

dentate  rim ) 

Frustules  with  a  distinct  short 

central  stipes,  or  cushion, 

connecting  the  valves  which 


Po  do  sir  a  E.  1840. 


,  u  S  ,.•  •       I  Trochosira  Mont.  18^7.  nan  Kitton 

are  vaulted,  sometimes  m-    [^        „  -^^ 

distinctly  rayed,  frequently   I    r>'  ^^       .  p„_ 
showing  a  nucleus  {Hyalo-   \  ^^^^^^^^^^  ^  ^^^ev. 

discus?)  J 

Frustules    compressed,   valve  )    7^       •  7  •    -i^     i       o/- 
elliptical I  Druridgia  Donk.  1861.      • 

Frustules  with  lateral  stipes Fododiscus  K.  1844. 

Valves  with  curved  marginal  )    ^^ .       .      t,  , 

l^j^  °  >  Uiscosira  Rab.  1853. 

Frustules  loosely  cellulose,  in  }  Dictyopyxis  E.  1844;  Grev. 
part J  Pyxidicula  K.  1844. 
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Frustules    f  hyaline  with  }  LysicycUa  E.  1856. 
mostly   free  J     umbilicus .  j  Hyalodiscus  E. 

■  or   only   in  ^  not   hyaline  )   Cydotella  K.  1844. 

♦  twos [    in  part ) 

Disc  not   radiate,  but  some-  ") 

what  linear    punctate,    in  >•  Coscinophoena  E.  1854. 

part ) 

Frustules  with  internal  taper-  \    a  fi,  F      R 

ing  elongated  bodies )  ^^         •54- 

Lysigonium  Link. 

Gallionella  Bory ;  E. ;  Breb. ;  Bailey. 
Conferva  Ag.  j  Miiller;  Eng.  Bot. ;  Dill.; 
Sphaerotermia  E.  =Mastogonia  in  part? 
Sphaerophora  Hass. 
.  Fragilaria  Lyng. 
'  Vesiculifera  Hass. 

Paralia  Heiberg.  1 863  =  Orthosira  in  part. 
Nematoplata  Bory. 
Stephanosira  E. 
Rosoria  Carmichael. 
Insilella  E. 


Synonyms,  in 
whole  or 
part 


Jurg. 


LXXIII.    ISTHMIA.       Ag.    1830. 

r,  •      CBiddulphia  Gray. 

Synonyms,  in   \  Conferva  Eng.  Bot. 

P'^'"' ( IJiatoma  Lyngbye. 


LXXIV.  Terpsinoe.     E.  1843.    iC/ar.  emend. 

Frustules    connected     by  \  pi,„^„^,,„i^„  k.  1846. 

short,  thread-like  processes  j 
Valves  with  a  few  minute  \ 

spines    or   appendages    on  \  Hydros  era '^2XS..  1858. 

one  side,  in  part } 

Valves  with  four  costae Tetragramma  E.  1843. 

Synonym,    in  |  ^^^^^^^  ^ 

part 


LXXV.  Anaulus.     E.  1844.     Char,  emend. 
margins  in  s.  v.  un-  "^ 


Lateral   view 
lunate 


irgms  m  s.v.un-  ^  ^..^^^^^ramma  Weiss.  1835 

Quiate.  ....•...•••  •  y 
.  (costae  two)  con-  " 
I      nectins:   zone 


g  . 
punctate,    linear 

striate  decussate. 


>  Euodia   Grunow    1863,  nan 
Bail,  in  part. 
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LXXVI.  EucAMPiA.     E.  1839.     Char,  emend. 


Frustules 
forming      a  J 
straight  fila-  '^ 
ment 


triangular... 

not  triangu- 
lar   


Lithodesmium  E.  1840. 

(Doubtful  diatom.) 
Triceratium  Bright.  1858. 

Climacodium  Grun.  1868. 


•    LXXVII.  Hemiaulus.     E.  1840;  Heib.  1863.     Char,  emend. 

Valve  triangular Trinacrial^QSky.  1863. 

Valve  quadrangular SoliumYi&h.  1863. 

Valve  cuneate Corinna^t'^ki.  1863. 

^parT.^!!'...^?.  [  ^ygoc^^os  ^-  ^  Bailey. 


LXXVIII.  BiDDULPHiA.     Gray  1831.     Char,  emend. 


j-i 

OS 

t— H 

4-1 
O 

en 


Valves  smooth,  or  finely 
punctate  or  granulate, 
margins  not  undulate 

Frustules  free,  with  horn- 
like processes. 

Valves  with  setae  or  awl- 
shaped  spines  on  cen- 
tral lobe 

Processes  alternating 
with  horn-like  spines . 

Valves  with  a  longitudi- 
nal line  and  several 
transverse  costae; 
blank  spaces  at  ends 
of  longitudinal  (me- 
dian) line 

Frustules  smooth;  with 
two  incurved  costal 
plates  in  f.  v.  (contin- 
uation of  inner  sur- 
faces of  the  processes) 

Costate,  with  central 
triangular  figure 

Angles  separated  by  sep- 
tae,  valves  (in  part) 
with  pore-like  punc- 

tae  on  one  side 

Valves  quadrangular 

Valves  pentagonal , 


be 

•  l-H 

H 


\ 


Odontella  Ag.  1832,  non  E. 
Pleurosira  Menegh.  1844. 

Zygoceros  E.  1840. 
Denticella  E.  1839. 
Ceratulus  E.  1843,  ^'^^  Grun. 


)- Heibergia  GxQY.  1865. 


>  Forpeia  ^djl. ',  Ralfs  1861, 

I 
J 

>-  Entogonia  Grev.  1863. 

>  Hydros  era  Wall.  1858. 


.Amphitetras  E.  1840. 
.Amphipentas  E.  1840. 
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Synonym  for  all  angular  forms . .  Triceratium. 

'  Conferva  Eng.  Bot.  1807;   Dill.  1809. 
Achnanthes  Gray. 
Insilella  E. 
\  Diatoma  Ag.;  Lyng. 
Gallionella  Bail. 
Isthmia  Montagne. 
Eupodiscus  W.  S. 


Synonyms,  in 
part 


LXXIX.  AuLiscus.     E.;  Bail.  1854.     Char,  emend. 

Masto discus  Bail,  in  litt. 
Valve  in  s.  v.  sub-quadrangular.  Glyphodiscus  Grev.  1862. 
Valves  with  the  radiant  cellu-  ") 

lation  interrupted  by  a  lin-  >•  Fenestrella  Grev.  1863. 

ear  series ) 

Synonyms,  in    f  Coscinodiscus  K.  ;  E. 

part (Eupodiscus  W.  S. 

LXXX.  AuLACODiscus.     E.  1845. 
LXXXI.   Craspedoporus.     Grev.  1863. 

LXXXII.  Perithyra.     E.  1854.     Char,  emend. 
Tubercles  smaller Heterostephania  E.  1851. 

LXXXII.*  (Cestodiscus.     Grev.  1865. 

LXXXIII.  Eupodiscus.     E.  1844.     Char,  emend. 

'  Aulacodiscus  Bright. 
Auliscus  Grev. 
Coscinodiscus  Bail. 


Synonyms,  in 
whole  or 
part 


circular,.  \  Pododiscus  Bail. 

r  3.  Tripodiscus 

Processes  X  4.  Tetrapodiscus  . . 
5.  Pentapodiscus.. 
3.   Triceratium? 


angular . .    \  Processes 


4.  Amphitetras? 


LXXXIV.  AcTiNOPTYCHUS.     E.  1838.     Char,  emend. 

Valves    cellulose,   spines    in  )    ^    ^7    ,  ^  .,    t?      o 
1.         ,  y      ^         V  Omphalopelta  E.  1844. 

alternate  compartments.... )        r       r  tt 

Valves  with  angular  centre Symbolophora  E.  1844,  non  Grun. 

LXXXV.  Halionyx.     E.  1854.     Char,  emend. 

Actinopheiiia  Shadbolt  1854. 
Compartments  quite  undulate,")  Polymyxus  J.  W.  B.  1855;  L.  W.  B. 
valves  finely  marked j       1861. 
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Synonyms,  in  ( Actinoptychus  Grun. 
part ^Heliopelta  C.  Johnston. 

LXXXVI.  Heliopelta.     E.  1844. 

LXXXVII.  LiosTEPHANiA.     E.  1854.     Char,  emend. 
Valves  angular Actinogonmm  E.  1 85  4. 

LXXXVIII.  AcTiNODiscus.     Grev.  1863.     Char,  emend. 
Cosmiodiscus  Grev.  1866. 

LXXXIX.   Cladogramma.     E.  1854.     Char,  emend. 

Synonyms,  in  )  Mastogonia  E. 

part j  Stephanogonia  Grun. 

XC.   Mastogonia.     E.  1844.     Char,  emend. 

fLiradiscus  Grev.  1864. 
Synonyms,  in  J  Craspedodiscus  Grev.  , 

part I  Melosira  E. 

[Sphaerotermia?  E. 

XCI.  AsTEROLAMPRA.     E.  1 844.     Char,  emend. 

Valves  with  hyaline  area  often  ] 

eccentric,  one  ray  (basal)    !    o.   ^       •  7-       -r.  .1 

1  •       1        >  C)patans:idium  Breb.  18=^7. 

narrower  and   passmg  be-   {    ^        ^  ^  y^u.  xu^  j. 

yond  the  centre J 

Valves    with    two    compart- 
ments   approximate,    with 

an    interrupted     narrower    \  Asteromphalus  E.  1844. 
basal  ray  not  passing  the 
centre 

Valves  with  the  central  ray  )     .  ,       ,.         -r  1 

bifurcate \  ^^^^^^odiscus  ]o\\x\.  1852. 

Valves  with   two   rays   only,  1    r,   .      .  .    ^ 

enlarged  towards  centre. ...  j  ^y^^^^sia  Grev.  1861. 

Synonyms,  in  ">  Craspedodiscus  Bright, 
whole  or        >■  Dictyolampra  E. 
part )  Excentron  Ralfs. 

XCII.   Heterodictyon.     Grev.  1863. 
XCIII.  Brightwellia.     Ralfs  i860. 


Dart      '         \  Craspedodiscus  Bright. 

XCIV.  PoRODiscus.     Grev.  1863. 
In  part,  or  whole,  Melosira?  lxxii. 
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XCV.  Craspedodiscus.     E.  1854. 
Synonyms,   in  (Pyxidicula  E. 

part (Coscinodiscus  E.  ;  K. 

XCVI.  Hyalodiscus.     E.  1854. 

In  part,  Podosira  =  Melosi ra  ? 
c.  .      ( Lysicyclia  E. 

Synonyms,  m    \  craspedodiscus  E. 

P^" (CyclotellaK. 

XCVII.   Cyclotella.     K.  1853.     Char,  emend. 

=  Valves  of  Melosira?  Lxxii. 
[  Frustulia  Ag. 

^       '  I  Discoplea  E. 

I^Orthosira  Heib. 

XCVIII.   AcTiNOCYCLus.     E.  1840.     Char,  emend. 

Synonyms,  in   (  Eupodiscus  W.  S. ;  Greg.;  Roper;  Hantzsch. 
-^       ,•'  •<  Actmoptycnus  Bright. 

^        ( Coscinodiscus  Norman;  Grev. 

XCIX.   Hemidiscus.     H.  L.  S.  1872,  nan  Wallich. 
Euodia  Grev.  1861. 

C.   Palmeria.     Grev.  1865. 

CI.  Euodia.     Bail.  i860.     In  litt.  1859. 

Q  (Hemidiscus  Wall.  i860, 

bynonyms  ... .  JGoniothecium  anaulus  E.  ? 

CII.   Stephanodiscus.     E.  1845. 
In  part,  Cyclotella  K. ;  Grun. ;  W.  S. 

CHI.  Pyxidicula.     E.  1833.     Char,  emend. 

CIV.  LiRADiscus.     Grev.  1865.     Char,  emend. 

Synonym,    in  )  rT>  •        ^-        r^ 
^       /  Y  Inceratium  Grev. 

part j 

CV.  Stictodiscus.     Grev.  1861.     Char,  emend, 

r  Halionyx*  E. 

1  )  Actinoptychus  E. 

circular..  <  -r-.-         V      -r- 
I  Discoplea  E. 

[  Cyclotella  K. 

1  f  Amphitetras  E. 

angular..    •<  t.  -^      ^.        ^ 
^  (  Inceratium  Grev. 


Synonyms,  in 
whole  or        < 
part 


"*  Halionyx  undenarius  is  very  badly  copied  in  (Ralfs)  Pritchard,  and  worse  in  Mic. 
Diet.     Ehrenberg's  figure  shows  the  undulation. 
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CVI.  Arachnoidiscus.     Deane  1847. 

Synonyms,  in  ("Hemiptychus  E. 
part (^Stictodiscus  Grev. 

CVII.  Systephania.     E.  1840.     Char,  emend. 

Circle  of  spines  marginal Peristephania  E.  1854. 

Probably  valves  of  Stephanopyxis  lxv  (=  Creswellia). 

CVIII.  DiCTYOPYXis  E.  1844. 
Synonyms,  in")  Coscinodiscus  K. 

part )  Pyxidicula  E. ;   Ralfs. 

Valves  of  Stephanopyxis,    lxv.,  spines  wanting? 

CIX.  Xanthiopyxis.     E.  1844. 

Synonym,   in  |  p     j^j^^i^  g, 
part )     ^ 

ex.  Coscinodiscus.     E.  1838. 
{  Odontodisciis  E. 
Synonyms,  in  J  Eupodiscus  Breb. 
...  j  Cestodiscus  Breb. 
[  Symbolophora  Grun. 

Prof.  H.  L.  Smith. 


MICROSCOPICAL  MEMORANDA,  FOR  THE   USE  OF 
PRACTITIONERS   OF  MEDICINE. 

I. 

(Continued  from  page  39.) 

b.  Staining  the  sections. 
Many  modes  of  staining  the  tissues,  intended  to  render  their 
study  with  the  microscope  more  instructive,  have  been  recom- 
mended. They  all  depend  upon  the  fact  that  different  portions  of 
the  tissues,  being  unlike  in  their  chemical  composition,  exhibit 
diverse  affinities  for  certain  reagents.  The  substance  most  gener- 
ally useful  for  this  purpose  is  carmine,  which  stains  the  nuclei  more 
readily,  intensely,  and  permanently  than  the  protoplasm  of  cells, 
young  protoplasm  rather  than  old,  and  any  protoplasm  rather  than 
the  so-called  intercellular  substance  or  matrix.  Carmine  staining, 
therefore,  is  a  very  valuable  agent,  for  by  exaggerating  optical  dif- 
.  ferences,  which  already  distinctly  exist,  it  renders  the  identifica- 
tion of  these  different  portions  of  the  soft  tissues  facile. 
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The  writer,  however,  would  carefully  guard  his  readers  against 
the  hasty  assumption  that  these  important  distinctions  may  safely 
be  judged  to  indicate  anything  further  than  chemical  differentiation. 
If  the  parts  stained  by  carmine  are  entitled  to  be  regarded  as  pos- 
sessing any  more  significant  vital  properties,  such  as  would  justify 
the  designation  *' germinal  matter"  bestowed  upon  them  by  Dr. 
Beale,  and  after  him  by  so  many  English  and  American  microsco- 
pists,  this  must  depend  upon  quite  other  facts  than  their  relations  to 
carmine. 

This  article  is  no  place  to  discuss  such  doctrines,  which,  I  believe, 
may  safely  be  characterized  as  premature.  It  is  sufficient  to  men- 
tion that  there  are  other  reagents  whose  action  is  very  different. 
For  example,  the  nitrate  of  silver  usually  stains  most  energetically 
the  intercellular  substance,  or  the  cell  walls  where  these  actually 
exist. 

Staining  by  carmine  may  be  effected  in  a  number  of  ways.  The 
preparation  originally  employed  was  the  simple  ammoniacal  solu- 
tion, used  first  by  Gerlach.  It  has  subsequently  been  proposed  to 
add  glycerine  or  alcohol,  or  both,  to  the  ammoniacal  solution. 
Various  formulae  of  this  character  are  strongly  recommended  in 
the  books,  and  any  of  them  can  be  made  to  answer.  Thiersch, 
however,  correctly  pointed  out,  in  his  work  on  Epithelial  Cancer, 
that  the  ammoniacal  solution  of  carmine  is  not  stable.  First  made, 
it  stains  less  energetically  than  after  a  few  days,  when  certain  ill- 
defined  decompositions  have  commenced  in  the  fluid ;  but  as  these 
progress  its  staining  energy  again  diminishes.  It  has  also  certain 
disadvantages  when  used  after  other  reagents.  Thus,  if  applied  to 
specimens  previously  colored  by  silver,  the  black  markings  are 
promptly  dissolved  and  the  preparation  is  rendered  useless. 

Thiersch  therefore  proposed  as  a  substitute  a  rather  complicated 
fluid,  in  which  the  ammonia  was  nearly  neutralized  by  oxalic  acid, 
and  decomposition  prevented  by  the  presence  of  alcohol.  This 
fluid  was  advantageously  employed  at  the  Museum  for  several  years, 
but  its  proper  preparation  requires  care  and  skill,  and  it  gives  no 
better  results  than  the  simpler  method  which  will  presently  be 
recommended. 

In  the  same  work,  Thiersch  advised  for  certain  special  purposes 
the  use  of  carmine  dissolved  in  a  saturated  solution  of  borax ;  and, 
with  some  modifications,  this  method  is  probably  the  most  useful  of 
any  yet  proposed. 
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According  to  his  formula,  one  part  of  carmine  by  weight  is 
dissolved  in  sixty  parts  of  a  saturated  solution  of  borax,  the  fluid 
mixed  with  twice  its  volume  of  absolute  alcohol,  filtered,  and  the 
filtrate  used  for  staining.  These  directions  have  been  quite  ex- 
tensively copied.  It  will  be  found,  however,  that  the  greater  part 
of  the  carmine,  crystallizing  in  some  as  yet  unstudied  combination 
with  the  borax,  remains  on  the  filter,  and  the  fluid  which  passes 
through  is  comparatively  pale,  and  stains  but  slowly.  On  the  other 
hand,  the  crystals  which  remain  on  the  filter,  if  dissolved  to  satu- 
ration in  distilled  water,  yield  a  fluid  which  stains  with  great  energy 
and  uniformity.  At  first  it  might  be  supposed  that  the  same  quan- 
tities of  carmine  and  borax  solution  might  be  mixed,  and  would 
answer  every  purpose.  So,  in  truth,  it  would,  when  first  mixed. 
On  standing,  however,  like  the  ammoniacal  solution,  this  mixture 
decomposes.  Precipitation  by  absolute  alcohol  effects  some  change 
in  its  composition  which  secures  its  preservation  unaltered  for  a 
considerable  time.  The  solution  made  by  dissolving  the  crystals 
just  described  in  distilled  water  should  therefore  be  employed.  It 
should  be  filtered  and  transferred  to  a  well-corked  or  stoppered 
bottle,  in  which  it  may  be  preserved  several  months  without  de- 
teriorating, and  will  be  found  to  be  the  most  convenient  carmine 
solution  for  staining. 

The  process  of  staining  sections,  cut  as  heretofore  directed,  is 
then  extremely  simple.  A  small  quantity  of  the  carmine  fluid  (half 
a  drachm  to  a  drachm)  is  poured  into  a  watch-glass  or  capsule,  and 
the  sections  immersed  until  they  are  uniformly  colored  dark  red. 
This  requires  from  a  few  seconds  to  four  or  five  minutes,  according 
to  the  size  and  thickness  of  the  piece.  The  fully-stained  sections 
are  to  be  well  washed  in  common  alcohol.  They  are  then  trans- 
ferred to  some  acid  solution,  by  which  the  superfluous  carmine  is 
removed  from  matrix  and  protoplasm,  leaving  the  nuclei  alone 
darkly  stained.  A  saturated  solution  of  crystallized  oxalic  acid  in 
alcohol  is  recommended  by  Thiersch,  and  has  answered  this  purpose 
admirably  in  my  own  hands.  My  assistant,  Dr.  E.  M.  Schaeffer, 
has  been  led  to  give  the  preference  to  an  alcoholic  solution  of 
muriatic  acid  (three  to  six  parts  of  alcohol  to  one  of  the  acid),  in 
which  the  tissue  is  immersed  for  about  a  second.  Acetic  acid  may 
also  be  employed,  but  it  is  apt  to  produce  swelling  and  distortion  in 
sections  of  tissues  rich  in  connective-tissue  bundles.  In  other  cases 
it  answers  very  well. 
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Either  of  these  acids  not  merely  removes  the  superfluous  carmine, 
but  transforms  the  dark  lilac-red  -of  the  borax-carmine  staining  to 
a  brilliant  rosy  hue,  identical  with  that  resulting  from  the  most  suc- 
cessful staining  with  the  ammoniacal  solution  of  carmine. 

If  the  sections  are  allowed  to  remain  too  long  in  any  of  the  acids, 
the  carmine  staining  will  become  too  pale  for  usefulness,  or  even 
the  whole  of  it  may  be  extracted.  They  should,  therefore,  be 
withdrawn  so  soon  as  their  dark-lilac  color  is  changed  to  a  hand- 
some pink,  and  after  being  well  washed  in  ordinary  alcohol,  to 
remove  all  traces  of  acid,  should  again  be  placed  in  a  bottle  con- 
taining an  ounce  or  two  of  absolute  alcohol,  for  the  purpose  of 
abstracting  from  them  all  the  water  absorbed  during  the  process  of 
staining.  When  this  is  effected,  they  are  ready  to  be  mounted  in 
Canada  balsam,  or  any  selected  resinous  substance. 

Where  haste  is  desirable,  the  sections  may  be  cut,  stained,  and 
mounted  in  a  comparatively  short  time, —all  the  stages  being  suc- 
cessfully completed  in  a  few  hours;  but,  on  the  whole,  the  best  results 
will  be  obtained  if  the  stained  sections  are  allowed  to  remain  at  least 
twenty-four  hours  in  absolute  alcohol  before  attempting  to  mount 
them. 

c.  Mounting  the  stained  sections  in  Canada  balsam. 

Experience  has  led  all  microscopists  to  employ  some  resinous 
material  for  the  immersion  of  specimens  which  it  is  desired  to  pre- 
serve permanently.  Damar  varnish,  Siccatif  de  Harlem,  and  a 
number  of  similar  preparations,  have  of  late  been  regarded  with 
great  favor,  as  peculiarly  suited  to  preservation  of  histological 
preparations.  Sections  prepared  as  directed  may  be  mounted  in 
any  of  these  substances  on  the  general  plan  about  to  be  given ; 
but  none  of  them  are  more  easily  used  than  Canada  balsam,  and, 
according  to  our  experience  at  the  Museum,  none  give  more  satis- 
factory results. 

The  process  is  very  simple.  A  good  sample  of  Canada  balsam 
can  be  procured  at  almost  any  apothecary-shop.  It  should  be  of  a 
light  straw  color,  as  nearly  colorless  as  possible,  and  a  drop  placed 
on  a  glass  slide  and  boiled  for  a  minute  or  two  over  a  spirit-lamp 
should  become  hard  and  brittle  on  drying.  This  is  mentioned  be- 
cause occasionally  an  article  is  supplied  which  does  not  become 
hard  even  after  prolonged  heat,  and  which,  since  it  remains  soft  for 
an  indefinite  time,  is  ill  suited  for  the  purposes  of  the  microscopist. 
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An  ounce  or  two  of  good  Canada  balsam  should  be  poured  into 
a  porcelain  capsule  and  evaporated  oyer  a  spirit-lamp,  carefully 
avoiding  boiling  or  setting  the  vapor  on  fire,  until,  on  cooling,  it 
becomes  perfectly  hard  and  somewhat  brittle.  The  right  point  can 
be  determined  by  taking  a  drop  out,  from  time  to  time,  on  a  well- 
warmed  glass  rod,  and  allowing  it  to  cool. 

The  solid  balsam  is  to  be  removed  from  the  capsule  (cutting  it 
out  with  a  hot  knife)  and  dissolved  in  benzole.  Chloroform  may 
be  used  for  the  same  purpose,  but  a  pure  sample  of  colorless  ben- 
zole is  in  every  way  preferable.  The  chloroform  solution,  besides 
being  liable  to  other  objections,  is  apt  to  become  turbid  when  long 
kept.  It  can,  with  care,  be  made  to  answer  every  purpose;  but  at 
the  Museum  decided  preference  is  given  to  benzole  as  a  solvent, 
and  it  is  found  that  if  the  benzole  is  poured  upon  the  balsam  while 
it  is  still  hot,  it  dissolves  it  more  readily. 

The  solution  of  balsam  in  benzole  should  have  the  consistency  of 
cream.  If  too  thick,  it  is  hard  to  handle ;  if  too  thin,  it  will  be 
found,  when  the  benzole  evaporates,  that  an  insufficient  quantity  of 
balsam  is  left  behind.  The  precise  consistency  may  be  left  to  each 
operator,  but,  as  a  rule,  preference  should  be  given  to  a  concen- 
trated rather  than  to  a  dilute  solution. 

The  balsam  mixture  should  be  preserved  in  a  well-corked  or  stop- 
pered bottle,  so  as  to  prevent  the  evaporation  of  the  benzole,  and 
may  be  kept  for  an  indefinite  time  if  a  little  benzole  is  added  when- 
ever the  mixture  becomes  too  thick.  It  may  be  used  not  merely  for 
the  soft  tissues,  but  for  mounting  diatoms,  and  a  great  variety  of 
other  microscopic  objects,  being  always  used  cold,  and  affording  an 
admirable  substitute  for  the  troublesome  and  difficult  method  of 
mounting  in  pure  balsam  by  means  of  heat,  which  was  formerly  so 
extensively  practised,  but  the  use  of  which  may  now  be  restricted 
to  a  very  limited  number  of  cases. 

To  mount  the  stained  sections  of  tissues  prepared  as  directed  in 
the  cold  solution  of  balsam  in  benzole,  the  operator  proceeds  as 
follows  : 

A  small  quantity  of  benzole  is  poured  into  a  watch-glass  or  cap- 
sule, a  section  is  lifted  out  of  the  bottle  of  absolute  alcohol  with  a 
pair  of  delicate  forceps  and  laid  carefully  on  the  surface  of  the  ben- 
zole, where  it  floats,  while  the  alcohol  evaporates  and  is  replaced 
by  the  benzole.  When  this  operation  is  complete,  the  section  sinks 
to  the  bottom  of  the  liquid,  and  may  be  at  once  lifted  up  by  the 
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forceps  and  spread  oat  in  a  drop  or  two  of  the  balsam  mixture 
placed  on  an  ordinary  glass  slide.  The  usual  thin  cover  is  immedi- 
ately laid  over  it,  and  the  mounting  is  complete.  The  specimen 
will  require  careful  handling  at  first,  but  in  the  course  of  a  few 
days  the  benzole  evaporates,  and  the  balsam  becomes  quite  hard. 

If  the  balsam  fluid  is  thin  enough,  there  will  be  no  difficulty  in 
avoiding  air-bubbles.  If  the  section  is  disposed  to  wrinkle  and 
lift  the  cover,  which  sometimes  happens,  a  small  weight,  such  as  a 
musket-ball  flattened  on  one  side,  may  be  laid  on  the  cover  and 
allowed  to  remain  till  the  balsam  becomes  hard  on  the  edges,  which 
takes  place,  as  a  rule,  within  twenty-four  hours. 

Sections  of  the  soft  tissues,  stained  and  mounted  as  above  de- 
scribed, present  a  great  similarity  to  fresh  sections  preserved  in 
glycerine.  It  has  been  said  that  the  refractive  power  of  balsam  is 
so  great  as  to  lead  to  errors  of  interpretation  ;  and  that  it  gives  an 
undue  transparency  to  tissues  mounted  in  it;  but  these  objections 
have  been  made,  I  suspect,  by  those  who  have  only  examined  sec- 
tions which  have  been  desiccated  before  immersion  in  balsam.  If 
the  principles  of  the  method  detailed  are  strictly  adhered  to,  it 
will  be  found  that  the  most  delicate  details  of  structure  are  hand- 
somely displayed- 

Tissue  sections  thus  mounted  in  balsam  may  fairly  be  described 
as  permanent.  The  oldest  in  the  Museum,  prepared  over  six 
years  ago,  have  undergone  no  alteration,  but  are  quite  as  handsome 
and  distinct  as  when  first  made.  On  the  other  hand,  all  the  tissue 
preparations  mounted  in  glycerine  at  the  Museum  have  become 
granular,  and  comparatively  useless,  in  a  very  few  months  after  they 
were  first  made ;  and  this  is  believed  to  be  the  fate  of  the  great 
majority  of  such  preparations  in  other  hands. 

The  reader  of  this  article  who  desires  to  master  the  process  is  ad- 
vised to  cut  six  or  eight  small  cubes  of  perfectly  fresh  and  normal 
liver,  kidney,  pancreas,  or  other  parenchymatous  organs,  say  from 
a  recently-killed  kitten,  place  them  in  phials  of  alcohol,  and  pass 
them  at  leisure  through  the  several  stages  above  detailed.  A  very 
little  experience  will  give  all  the  skill  necessary  to  obtain  excellent 
results,  and  this  having  been  accomplished  for  normal  tissues^ 
it  will  be  found  that  pathological  ones  can  be  managed  without 
difficulty.  The  most  important  point  to  be  borne  in  mind  is  the 
necessity  of  avoiding  undue  haste.  A  few  minutes  bestowed  at 
appropriate  intervals  will  produce  better  preparations  than  can  be 
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effected  by  any  one  expenditure  of  time,  if  the  specimen  is  pushed 
too  hastily  through  the  several  stages. 

I  have  dwelt  somewhat  in  full  on  the  reasons  for  the  several 
steps  detailed,  because  when  these  are  once  fairly  understood  the 
microscopist  can  vary  the  particulars  at  pleasure,  without  materially 
modifying  the  results.  Thus,  Damar  varnish  may  be  satisfactorily 
used  instead  of  balsam.  The  important  point  is  to  rob  the  tissue  of 
all  its  water  by  the  gradual  action  of  alcohol,  before  attempting 
to  transfer  it  to  the  preservative.  For  this  reason,  as  the  sections 
regain  a  certain  amount  of  water  during  the  staining  process,  it  is 
important  to  place  them,  after  staining,  in  absolute  alcohol,  and  to 
leave  them  in  it  long  enough  for  the  water  to  be  again  removed.  It 
is  better,  therefore,  not  to  attempt  to  mount  sections  the  same  day 
that  they  are  stained,  but  to  leave  them  in  absolute  alcohol  till  the 
next  working  occasion,  which  may  be  any  time  from  a  day  or  two 
to  several  weeks  subsequently.  In  the  same  connection  I  may  men- 
tion that  delicate  animal  membranes,  such  as  the  mesentery  and 
urinary  bladder  of  the  frog,  etc.,  may  be  successfully  mounted  in 
balsam  if,  after  being  stained  in  the  usual  way  for  study,  fresh,  the 
portion  selected  is  carefully  spread  out  in  a  drop  of  water  on  a  glass 
slide,  protected  by  a  thin  cover  held  in  place  by  a  spring  clip  of 
wire,  and  the  whole  immersed  in  a  bottle  of  proof-spirit,  which  may 
subsequently  be  replaced  by  stronger  alcohols,  as  directed  above. 
The  membrane  may  then  be  hardened  thoroughly  without  shrivel- 
ling or  wrinkling,  and  may  be  mounted  in  balsam  in  the  way 
already  described. 

In  concluding  this  paper,  I  would  draw  attention  to  the  fact  that 
the  method  described  is  not  offered  as  a  substitute  for  the  examina- 
tion of  specimens  while  quite  fresh.  This,  of  course,  ought  never 
to  be  neglected.  The  present  process  is  simply  given  as  an  exceed- 
ingly easy  and  convenient  mode  of  obtaining  admirable  sections  in 
a  permanent  form,  thus  enabling  the  physician,  without  making 
elaborate  drawings  or  writing  out  detailed  descriptions  of  micro- 
scopical appearances,  to  compare  the  structural  details  of  former 
cases  with  recent  ones,  and  to  extend  his  knowledge  of  histology 
with  comparatively  little  labor. 

In  a  future  paper  I  propose  to  give  some  account  of  the  best 

methods  of  staining  the  tissues  with  other  substances  than  carmine. 

Dr.  y.  y.  Woodivard,  U.  S.  Army. 
Washington^  D.C. 
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ON  THE  DOUBLE  MARKINGS  OF  TRICERATIUM. 

(With  a  Woodbury  print  of  two  frustules  of  Triceratiurn  fivibriatum.^ 

Dr.  Wm.  B.  Carpenter,  in  the  fourth  edition  of  his  excellent 
work  on  ^'■The  Microscope  and  its  Revelations'^  (London,  1868),  calls 
attention  (p.  282)  to  the  fact  that  "in  certain  species  of  Tricera- 
tium,  Coscinodiscus,  and  Actinocyclus  the  floors  of  the  hexagonal 
depressions  are  studded  with  markings  resembling  those  of  Pleuro- 
sigma,  and  these  are  particularly  conspicuous  in  the  beautiful  He- 
liopelta."  Previous  attention  had  been  drawn  to  this  circumstance 
by  Stodder,  Ralfs,  and  Reynolds.  (For  references,  see  Carpenter, 
loc.  cit?) 

I  have  repeatedly  verified  the  accuracy  of  the  above  statement 
for  all  the  genera  named,  but  limit  myself  in  the  present  paper  to  a 
few  remarks  on  a  single  species  of  Triceratium. 

Professor  Christopher  Johnston,  of  Baltimore,  very  kindly  loaned 
me,  not  long  since,  a  slide  containing  a  large  broken  frustule  of 
Triceratium  fimbriatum,  on  which  the  beadings,  which  with  high 
powers  can  be  made  out  on  all  the  species  of  Triceratium,  were 
remarkably  distinct,  and  hence  capable  of  being  shown  with  a 
comparatively  moderate  magnifying  power. 

The  plate  is  a  Woodbury  carbon  print  from  a  compound  nega- 
tive obtained,  in  the  manner  I  shall  presently  describe,  from  two 
separate  negatives. 

The  first  negative  was  taken  from  the  specimen  of  Triceratium 
fimbriatum,  No.  5,  in  the  first  line  of  the  sixth  square  of  the  Hol- 
ler's type-plate  belonging  to  the  Army  Medical  Museum.  The 
power  given  was  500  diameters  by  Powell  &  Lealand's  im- 
mersion one -eighth  without  eye-piece.  The  focal  adjustments 
were  such  that  towards  the  edges  of  the  frustule  the  double  con- 
tours of  the  margins  of  the  hexagonal  areolae  are  plainly  shown.  In 
many  of  them  the  round  central  shadow  visible  in  this  position  of 
the  focus  is  fairly  reproduced.  Towards  the  centre  of  the  frustule, 
the  surface  being  out  of  focus  on  account  of  its  convexity,  the  mar- 
gins of  the  areola  are  black  and  thick,  the  central  illuminated  spaces 
almost  round.  In  the  compound  negative  here  reproduced,  the 
enlargement  of  this  frustule  has  been  reduced  to  420  diameters. 

The  second  negative  was  taken  from  the  broken  frustule  of  Pro- 
fessor Johnston's  slide,  and  the  magnifying  power  was  375  diameters, 
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obtained  also  by  Powell  &  Lealand's  immersion  one-eighth  with- 
out eye-piece.  In  taking  this  picture,  the  focal  adjustment  was 
made  with  the  sole  view  of  displaying  the  radiating  rows  of  fine 
beads,  which  appear  in  the  picture  as  little  round  dots,  and  are  best 
seen  in  the  centre  of  the  frustule,  the  curvature  of  which,  of  course, 
throws  the  marginal  portions  out  of  focus.  In  the  compound  neg- 
ative here  reproduced,  the  enlargement  of  this  frustule  has  been 
reduced  to  236  diameters. 

Silver  prints  of  the  original  unreduced  negatives  have  been  sent 
to  the  editor  of  this  journal,  and  to  the  State  Microscopical  Society 
of  Illinois.  In  attempting  to  reproduce  them  on  a  large  scale,  eco- 
nomical motives  made  it  desirable  that  the  two  should  be  presented 
side  by  side  on  a  single  negative.  To  do  this  with  the  least  loss  of 
definition  was  a  matter  which  required  some  consideration.  The 
result  here  shown  was  obtained  as  follows  : 

The  first  negative  was  placed  on  a  suitable  wooden  stage  in  front 
of  a  square  opening  in  the  window-shutter  of  my  dark-room,  and 
illuminated  on  a  cloudy  day  by  a  large  mirror  placed  outside  of  the 
shutter  at  an  angle  of  45°  with  the  horizon.  A  copying  camera, 
with  a  small  Dalmeyer's  triplet,  was  employed,  and,  the  ground 
glass  of  the  camera  being  divided  by  two  right  lines  ruled  with 
lead-pencil  and  cutting  each  other  in  the  centre  at  right  angles, 
the  camera  was  adjusted  so  as  to  give  the  proper  reduction  to  the 
first  negative,  and  a  suitable  position  of  the  image  was  secured  by 
observing  its  relations  to  the  pencil  lines.  The  sensitive  plate  was 
then  introduced,  exposed,  its  slide  pushed,  and  the  plate-holder 
withdrawn.  The  ground  glass  was  then  again  inserted,  the  second 
negative  placed  on  the  stage,  the  camera  adjusted  so  as  to  focus  its 
image  on  the  opposite  side  from  that  first  used,  similarity  of  size 
was  secured  by  comparison  with  a  pair  of  compasses  which  had 
been  adjusted  on  the  ground  glass  when  the  first  image  was  in  focus, 
the  plate  was  again  inserted,  and  the  second  exposure  made.  The 
two  images  were  developed  together.  The  result  was  a  positive  on 
glass  representing  the  two  frustules  side  by  side  and  of  very  nearly 
the  same  size.  As,  however,  the  two  original  negatives  were  of 
different  densities  and  required  different  reductions,  the  first  result 
was  not  perfectly  satisfactory,  too  little  time  having  been  given  to 
one  picture  and  too  much  to  the  other.  This  necessitated  a  repetition 
of  the  above  process,  with  the  modifications  of  time  suggested  by 
the  first  experience;  a  better  result  was  thus  obtained,  and  the 
third  effort  seemed  successful. 
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The  satisfactory  positive  was  then  copied,  without  enlargement, 
in  the  same  camera,  and  the  negative  thus  obtained  was  sent  to  Mr. 
Carbutt  for  reproduction. 

By  the  simple  process  above  described,  the  two  images  were  placed 
side  by  side,  as  if  produced  originally  at  one  time.  No  disagree- 
able line  of  shadow  separates  them.  Of  course  some  loss  of  defi- 
nition must  result  from  two  copyings ;  but  the  reduction  of  magni- 
fying power  so  nearly  compensates  for  this,  that  I  invite  comparison 
between  the  Woodbury  print  and  the  silver  prints  sent  the  editor, — 
taken  not  from  the  reduced  negative,  but  from  the  two  originals. 

When  the  rows  of  dots  seen  in  the  picture  of  the  broken  frustule 
are  examined  by  immersion  objectives  of  the  highest  power  and 
the  best  quality,  they  appear  with  white  light  as  round  garnet-red 
beads  on  a  greenish  ground,  approximating  in  size  and  appearance 
the  beads  of  Pleurosigma  angulatmn.  I  have  endeavored  to  obtain 
photographs  of  them  with  high  powers,  and  send  silver  prints  of  the 
results  to  the  editor  and  the  society.  The  comparative  thickness  of 
the  frustules,  and  the  marginal  walls  of  the  areolae,  interfere  con- 
siderably with  clear  definition,  with  these  high  powers  ;  still,  I  think 
an  impartial  examination  of  the  photographs  sent  will  dispel  all 
doubts  as  to  the  real  nature  of  these  markings. 

I  have  only  to  say,  in  conclusion,  that  the  Woodbury  print,  which 

the  enterprise  of  The  Lens  enables  me  to  present  to  its  readers, 

was  copied  from  my  negative  by  Mr.  John  Carbutt,  of  the  American 

Photo-Relief  Printing  Company,  No.  1002  Arch  Street,  Philadelphia, 

and  to  express  the  hope  that  some  such  photo-mechanical  method  of 

reproducing  microscopical  images  may  ultimately  prove  to  be  of 

material  service  to  science. 

Dr.  jF.  y.   Woodward,  U.  S.  Army. 
Washington. 


MOLLUSCUM    CONTAGIOSUM    DEPENDENT    UPON  A  PaRASITE. Mr. 

Balmanno  Squire  thinks  that  he  has  discovered  parasitic  spores  in 
the  sebaceous  matter  which  forms  the  pulp  of  the  tumors  in  mol- 
luscum  contagiosum.  The  spores,  he  thinks,  are  somewhat  longer 
than  those  of  the  parasite  of  favus.  Mr.  Squire  believes  that  the 
parasite  causes,  by  the  irritation  it  excites  in  the  sebaceous  glands, 
the  increased  secretion  of  sebaceous  matter  which  characterizes  this 
disease. 
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ON  THE  EFFECT  OF  THE  REVERSAL  OF  THE 
CURRENT  OF  THE  CHICAGO  RIVER  ON  THE 
HYDRANT  WATER. 

Those  who  have  made  frequent  microscopic  examinations  of  the 
Chicago  hydrant  water  are  aware  that,  among  the  living  and  dead 
vegetation  always  present,  certain  species  of  Algae,  particularly  of 
the  Diatomacese,  which  at  one  time  are  represented  by  a  consider- 
able number  of  individuals,  are  at  another  time  found  sparingly,  or 
not  at  all,  reappearing  after  a  short  interval ;  and  that  a  few  species 
are  almost  always  to  be  seen,  while  others  appear  very  rarely. 

For  the  purpose  of  discovering,  if  possible,  the  law  governing 
this  periodical  disappearance  and  recurrence  of  certain  forms,  I 
commenced  in  the  winter  of  1870-71  a  series  of  weekly  examina- 
tions of  the  hydrant  water,  and  continued  them  pretty  regularly  until 
the  close  of  the  month  of  July. 

Without  giving  the  details  of  my  investigations,  which  failed  to 
develop  such  a  law  as  I  was  seeking,  I  pass  to  a  few  facts,  inci- 
dentally noted,  and  which  seem  to  be  of  some  importance. 

During  the  warm  weather  of  May  and  June,  there  was  a  marked 
and  rapid  increase  in  the  amount  of  vegetation  present  in  the  water  ; 
and  in  the  latter  part  of  June  and  the  first  part  of  July,  several  animal 
forms,  not  previously  observed,  appeared,  and  in  increasing  numbers. 
At  this  time  the  water  of  Lake  Michigan  was  nearly  two  feet  higher 
than  its  usual  level,  and  the  pumps  at  Bridgeport,  which  before  had 
thrown  the  foul  water  of  the  river  into  the  canal,  were  not  in  opera- 
tion. In  consequence,  the  Chicago  river,  dammed,  as  it  were,  at 
both  ends,  became  a  stagnant  pool,  saturated  with  dead  and  decaying 
organic  matter,  and  more  than  usually  offensive.  This  condition 
of  the  river,  and  the  gradual  increase  of  living  organisms  in  the 
hydrant  water,  continued  up  to  the  time  that  the  course  of  the 
river  was  reversed  by  removing  the  locks  in  the  canal.  All  who 
noticed  the  river  at  this  time  will  recollect  how  soon  its  character 
was  changed  after  the  water  of  Lake  Michigan  was  admitted. 

My  first  examination  of  the  hydrant  water  after  this  event 
revealed  a  similar  and  unexpected  change  in  its  character.  Vege- 
table and  animal  forms  had  mostly  disappeared.  While,  a  few  days 
before,  a  sufficient  number  of  diatoms  for  an  evening's  study  could 
be  obtained  on  a  filter  in  a  i^^  minutes,  now  an  hour  would  barely 
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yield  a  like  amount.  Hesitating  to  base  a  conclusion  upon  a  single 
observation,  I  communicated  my  impression  to  others  interested  in 
the  same  study,  and  their  examinations,  as  well  as  my  own  made 
subsequently,  were  sufficient  to  determine  the  fact  that  the  reversal 
of  the  course  of  Chicago  river  had  decidedly  increased  the  purity 
of  the  hydrant  water,  by  removing  a  large  part  of  the  organisms 
it  had  previously  contained.  I  have  no  doubt  that  the  improvement 
in  the  sanitary  condition  of  the  city,  so  marked  at  the  time,  and 
attributed  to  the  absence  of  the  noxious  effluvia  of  the  river  itself, 
was  promoted  by  this  change  in  the  character  of  the  hydrant  water. 

In  seeking  an  explanation  of  this  change,  we  should  bear  in 
mind  that  the  shaft  through  which  water  is  admitted  to  the  tunnel, 
is  situated  in  the  lake,  about  two  miles  from  the  shore,  and  a  little 
to  the  northeast  of  the  mouth  of  Chicago  river;  and  that  the 
bottom  of  the  lake  is  very  gradually  depressed  until,  at  the  crib, 
the  depth  of  the  water  is  only  forty  feet. 

The  first  explanation  that  occurred  to  me  was,  that  the  water  of 
the  river,  of  a  greater  specific  gravity  than  that  of  the  lake,  was 
diffused  over  the  bottom  of  the  lake  in  a  widening  stream  as  a  kind 
of  under-current ;  that  the  organic  matter  with  which  it  was  charged, 
brought  in  contact,  in  its  slow  progress  eastward,  with  the  pure  water 
of  the  lake,  became  reorganized  into  living  forms,  some  of  which, 
borne  as  far  as  the  crib,  were  returned  to  us  through  the  hydrants ; 
and  that  the  change  of  the  course  of  the  river  deprived  us  of  our 
diatoms  by  diverting  them  into  another  channel.  • 

Further  consideration,  however,  convinced  me  that  this  theory, 
though  perhaps  partially  correct,  does  not  entirely  account  for  the 
change. 

Some  species  of  diatoms,  as  Tab ellaria  fene strata  and  Fragilaria 
Crotonensis,  produced  in  abundance  all  along  the  shore  of  the  lake, 
are  always  to  be  found  in  the  hydrant  water.  Sitrirella  splendida, 
Cymatopleura  solea,  Stephanodisacs  Niagar(^^  Asterionella  formosay 
and  a  Cyiiibella,  which  one  may  sometimes  observe  in  a  shore  gath- 
ering, are  occasionally  present.  A  Melosira,  identical  with  that 
found  in  small  streams  flowing  into  the  lake  at  Glencoe,  is  often 
seen  ;  Pleiirosigma  attenuatiim  more  rarely ;  while  Pleurosigma  Spen- 
cerii,  A7nphiprora  ornata,  and  a  Rhizosolenia  are  the  rarest  species. 

In  a  word,  we  receive  through  the  hydrants  many  of  the  free, 
unattached  forms  known  to  be  produced  along  the  lake  shore  and 
on  streams  entering  the  lake  to  the  north  of  the  city,  as  well  as 
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a  few  species  whose  origin  has  not  been  determined;  while  the 
stipitate  or  otherwise  attached  forms,  as  Gomphonema  and  Synedra^ 
though  growing  in  abundance  in  the  vicinity,  are  seldom  repre- 
sented. 

There  is  in  Lake  Michigan  a  current  that  may  be  called  constant, 
starting  near  the  northern  extremity  of  the  lake,  moving  southward 
along  the  western  shore,  gradually  wearing  away  the  bluifs  to  the 
north  of  Chicago,  receiving  the  contents  of  the  numerous  streams 
to  the  north,  sweeping  by  the  city  and  depositing  its  accumulated 
contents  near  the  head  of  the  lake  and  along  the  eastern  shore. 
The  interior  of  the  lake,  slightly,  if  at  all,  disturbed  by  this  current, 
is  comparatively  still,  and  consequently  clear  and  pure. 

I  am  led  to  believe  that  the  streams  of  Northern  Illinois,  Wis- 
consin, and  even  Northern  Michigan  are  the  source  whence  we 
obtain  some  of  the  diatoms  most  rarely  observed  in  the  hydrant 
water;  and  that  these  forms,  coming  within  the  influence  of  the 
southerly  current  of  the  lake,  are  brought  as  far  as  the  crib,  which 
stands  within  the  current,  but  near  its  easterly  edge.  In  a  gathering 
made  at  the  mouth  of  Carp  river,  a  stream  of  Northern  Michigan, 
nearly  opposite  the  island  of  Mackinac,  I  have  found  an  abundance 
of  Pleurosigma  attenuatum  and  Spencerii,  Surirella  splendida,  and 
Amphiprora  ornata.  It  is  probable  that  other  streams  in  the 
vicinity  and  to  the  southward  of  that  named  produce  the  same 
species,  which,  specifically  light,  are  borne  by  the  current  as  far  as 
Chicago,  and  that  the  reversal  of  the  course  of  Chicago  river  has 
caused  the  lake  current  opposite  the  city  to  swerve  slightly  towards 
the  west,  and  admitted  to  the  crib  the  pure  water  from  the  deeper, 
undisturbed  part  of  the  lake. 

Whether  the  river  or  lake  current,  or,  as  I  am  inclined  to  believe, 
both  combined  are  the  source  of  these  organisms,  there  seems  to  be 
no  doubt  that,  so  long  as  there  is  kept  up  in  the  river  a  moderately 
rapid  current  from  the  lake,  the  city  will  be  provided  with  water 
more  nearly  approaching  in  purity  that  at  Mackinac  and  Lake 
Superior,  which  is  remarkable  for  its  transparency. 

At  the  present  time  there  is  but  a  slight  current  perceptible  in 
the  river,  and  we  again  obtain,  through  the  hydrant,  many  forms 
that  were  so  abundant  in  the  summer.  In  fact,  the  water  is  quite 
impure,  containing,  in  addition  to  the  organic  matter,  much  fine 
sand,  dust,  and  other  inorganic  material.  This  fact  seems  to  bear 
testimony  in  favor  of  my  theory  in  regard  to  the  action  of  the  lake 
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current ;  for  the  southwesterly  winds  that  have  blown  so  long  over 
a  region  parched  by  an  unprecedented  drought,  must  have  borne 
clouds  of  dust  into  the  lake,  and  the  northern  bluffs,  subjected  to 
the  same  drought,  must  have  yielded  more  readily  than  usual  to  the 
abrading  action  of  the  current  which  brings  its  accumulated  gather- 
ings past  our  city  and  into  our  dwellings. 

H,  H.  Babcock. 
Chicago,  December  7,  187 1. 


WHERE  TO  SEARCH  FOR  DIATOMACE^. 

In  supposing  the  collector  and  his  friends  to  be  setting  forth, 
properly  equipped  with  the  necessary  apparatus  for  securing  and 
preserving  the  gatherings  they  may  meet  with,  it  will  be  well  to 
describe  here  the  arrangement  of  apparatus  used  by  the  writer  of 
this  paper  in  his  expeditions  after  Diatomacese. 

First  of  all,  is  a  morocco  leather  bag,  with  a  strap  to  go  over  the 
shoulders.  This  bag  contains  several  pockets,  to  carry  a  dozen  or 
more  wide-necked  bottles  of  say  two-ounce  capacity.  A  smaller 
leather  case,  with  six  narrow  one-ounce  phials,  with  wide  necks, 
the  phials  slipping  into  partitions.  This  case  is  carried  in  the 
pocket  of  the  shooting-coat  when  out  on  a  trip. 

Next  comes  a  box  with  small  tubes  and  a  camel-hair  pencil,  for 
painting  off  pure  gatherings,  or  when  it  is  inconvenient  to  bring 
home  a  larger  quantity  of  the  material. 

In  addition  to  the  bottles  and  tubes,  some  pieces  of  gutta-percha 
paper,  or  waterproof  macintosh  cloth,  nine  inches  square,  are  very 
useful  to  wrap  up  Algae,  masses  of  Confervse,  and  other  diatom- 
yielding  plants,  into  bundles,  after  slightly  pressing  out  part  of  the 
water.  These  bundles,  kept  from  unfolding  by  an  elastic  ring,  are 
put  at  once  into  the  bag.  For  scraping  the  surface  of  mud,  the 
sides  of  jetties,  etc.,  the  writer  uses  a  copper  spoon,  with  a  screw 
clamp,  to  fasten  to  the  end  of  a  walking-stick  when  used.»  On  one 
side  of  the  neck  of  the  spoon  is  riveted  a  small  knife-blade,  which 
forms  a  convenient  means  of  cutting  away  portions  of  aquatic 
plants  covered  with  diatoms,  and  lifting  them  out  of  the  water. 

The  only  lens  necessary  to  the  diatomist  when  out  collecting  is  a 
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Coddington  ;  but  the  writer  has  found  a  small  compound  hand 
microscope  very  useful  occasionally.  This,  with  some  slips  of  glass, 
is  carried  in  a  separate  compartment  of  the  leather  satchel. 

We  will  now  suppose  all  these  arrangements  made,  and  the  diat- 
omists,  who  live  in  some  large  seaport  town,  are  sallying  forth,  as 
mentioned  in  the  commencement  of  this  paper. 

A  knowledge  of  the  most  likely  places  to  look  for  Diatomacese  is 
only  to  be  gained  after  some  experience,  and  it  is  the  wish  of  the 
writer  to  give  the  result  of  his  experience  in  the  matter,  which 
has  induced  him  to  pen  these  lines.  In  mentioning  the  various 
species  of  Diatomaceae  in  connection  with  given  habitats  and  local- 
ities, it  may  be  as  well  to  say  that  the  writer  has  in  most  cases 
found  the  species  named  in  such  localities ;  not  necessarily  in  one 
particular  district,  but  at  various  times  and  in  different  parts  of  the 
country. 

We  will  now  suppose  the  collectors  are  commencing  their  imagi- 
nary collecting  tour,  and,  before  leaving  the  town,  let  us  take  a 
stroll  round  the  docks, — for  here  we  may  meet  with  material  in 
places  where  such  might  be  the  least  expected.  For  instance,  let 
us  examine  the  logs  of  Baltic  and  American  timber  as  they  come 
from  the  vessels.  If  the  timber  has  remained  for  any  length  of 
time  afloat  before  shipping,  the  logs  are  almost  sure  to  have  traces 
of  Conferv3e,  either  fresh-water  or  marine,  growing  on  them,  and 
these,  on  being  carefully  scraped  off,  will,  in  all  probability,  yield 
diatoms  to  reward  the  collector.  Some  of  the  logs  from  the  St. 
Lawrence  or  the  Ottawa  will  yield  us  American  forms,  while  logs 
from  Dantzig  will  give  us  interesting  gatherings  from  the  Vistula 
and  the  interior  of  Poland. 

Should  a  vessel  be  unloading  Kaurie  spars  from  New  Zealand,  or 
some  of  those  gigantic  sticks  which  have  lately  been  imported  from 
Vancouver's  Island,  we  may,  probably,  be  rewarded  by  finding 
beautiful  Antipodean  forms  of  Diatomaceae  on  the  former,  and  the 
exquisite  Arachnoidiscus  or  Triceratium  Wilkesii  from  the  latter, — 
perhaps  even  Aulacodiscus  Oregoniis. 

Let  us  not  go  past  these  mahogany  logs  landing  from  Mexico  or 
Honduras,  as  the  case  may  be,  without  casting  an  eye  over  them, 
for  these  may  have  been  rafted  for  some  time  in  the  sea  before  ship- 
ment, or  may  have  brought  down  new  or  little-known  forms  from 
the  interior  of  Central  America.  Here,  on  the  first  log  we  examine, 
is  a  copious  incrustation  of  a  form  either  identical  with  or  closely 
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allied  to  Melosira  nujjimuloides,  abundant  likewise  in  our  docks. 
The  gathering  is  so  copious  that  it  fairly  glistens  in  the  sun. 

Let  us  also  scrape  away  some  of  the  shelly  incrustation  of  Ba- 
lanus,  which  completely  covers  some  of  the  logs,  for  possibly  among 
this  we  may  find  that  exquisite  American  form  Terpsinoe  musica,  so 
called,  I  suppose,  from  the  costae  appearing  like  so  many  musical 
notes. 

Here  are  some  fishermen  just  coming  in.  Let  us  examine  their 
nets,  for  these  men  are  trawlers,  and  have  been  fishing  in  deep 
water,  and  the  meshes  of  their  nets  may  still  have  diatoms  bearing 
Algae  attached  to  them.  On  such  Algae  we  may  probably  find 
Rhabdoftefna  arcuatum  or  Adriaticiim,  Grammatophora  serpe?itina 
and  marina,  with  species  of  parasitic  Synedras ;  possibly  the  sin- 
gular Synedra  imdiclata  may  reward  our  search. 

Some  of  the  oyster  shells  from  deep  water  are  worth  examining 
for  marine  Algae,  or,  what  is  even  better,  the  greenish,  leathery- 
looking  ascidians  attached  to  them.  The  ascidians  are  regular 
feeders  on  diatoms,  and  their  stomach  contents  often  yield  a  rich 
harvest  of  deep-water  forms  difficult  to  obtain  in  any  other  way. 
Perhaps  we  may  be  securing  the  rare  Biddulphia  regina,  at  any  rate, 
Biddulphia  Baileyii  and  aurita.  We  will  take  some  for  future  ex- 
amination, for  the  curious  Rhizosolenia  styliformis  is  almost  sure  to 
be  there. 

Let  us  step  into  a  boat  and  examine  that  ship's  bottom  and  sides, 
which  look  so  brown  with  a  growth  of  conferva  and  barnacles. 
Here  the  spoon  becomes  of  use.  Scrape  very  gently  where  the 
deposit  is  the  darkest  in  color,  and  let  us  see  what  we  have  got, — 
Achnanthes  longipes  and  brevipes  in  abundance.  These  are  common 
enough  elsewhere  in  the  timber  ponds,  so  we  will  only  secure  the 
little  thing  in  zigzag  filaments,  for  this  is  probably  Diatonia  hyali- 
num,  or,  perhaps,  the  rare  Hyalosira  delicatiila. 

Is  it  not  singular  that  such  delicate  filaments,  hanging  together 
by  the  angles  of  the  frustules,  should  be  able  to  withstand  the  rush- 
ing of  the  vessel  through  the  water  during  the  long  voyage  she  has 
just  completed  ? 

The  ballast-heap  must  not  be  passed  without  examining.'  Here 
are  stones  densely  covered  with  marine  Algae  and  Corallines,  which 
we  will  scrape  off,  and  store  away  for  after-examination.  Biddul- 
phia pulchella,  Amphitetras,  Grammatophora  serpentina,  or  possibly 
some  of  the  beautiful  foreign  species  of  Aulacodiscus,  may  reward 
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our  trouble,  for  this  ballast  is  brought  from  all  parts  of  the  world. 
The  only  matter  of  regret  is  the  difficulty  in  ascertaining  the  exact 
localities. 

Let  us  now  take  some  of  the  Zostera  which  is  being  landed  on 
the  quay  in  large  bales  ;  it  is  extensively  imported  from  the  Baltic 
as  Alva  marina,  for  stuffing  chairs  and  mattresses.  Cocconeis  scictel- 
luin  and  diaphana,  with  Epithemia  and  a  medley  of  other  forms,  are 
generally  found  parasitic  on  the  Zostera,  and  may  be  easily  sepa- 
rated by  maceration  in  weak  acid. 

But  what  are  those  brown  bundles  landing  from  the  steamer  ? 
These  are  Dutch  rushes,  for  coopers'  purposes  and  chair-bottoms, 
and  are  well  worth  examining,  for,  growing  as  they  do  in  brackish 
water  in  Holland,  the  sheath  at  the  base  is  often  completely  coated 
with  diatoms,  Cosctnodiscus  subtilis,  for  instance,  with  other  good 
things,  such  as  Eupodiscus  argus  and  Trkeratium  favus . 

Nor  must  we  pass  these  cargoes  of  bones  discharging  into  light- 
ers. See,  some  of  the  larger  bones  have  evidently  been  lying  in 
the  water  some  time,  for  they  are  covered  with  a  green  incrusta- 
tion. Let  us  scrape  away  the  incrustation,  for  we  may  find  among  it 
the  fine  Synedra  crystallina  or  undulata,  together  with  valves  of 
Cosctnodiscus  and  Eupodiscus.  Many  good  gatherings  have  been 
procured  from  this  source,  especially  from  cargoes  coming  from 
Constantinople,  Smyrna,  and  the  Black  Sea. 

Ask  this  sailor  if  he  has  any  foreign  shells  still  in  the  rough  state; 
if  he  has  any  for  sale,  they  are  certainly  worth  securing  for  the 
small  Algae  and  Corallines  found  growing  on  them.  These,  on 
being  cleaned,  often  yield  splendid  results.  Many  of  the  most 
beautiful  and  rare  species  of  Campy lodiscus  have  been  obtained  from 
this  source.  The  California  Haliotus  shell  is  almost  certain  to  yield 
the  fine  Aulacodiscus  Oregonus,  Arachnoidiscus,  Hyalodiscus  cer- 
vinus,  and  Biddulphia  Roperi ;  while  the  Haliotus  from  New  Zealand 
will  probably  furnish  the  rare  Aulacodiscus  Beeverice  and  Macrae- 
anus. 

The  West  Indian  Strombus  invariably  yields  beautiful  forms,  such 
as  Campylodiscus  e/:clesianus,  ambiguus,  and  imperialis. 

Vessels  with  guano  are  worth  visiting.  The  Peruvian  guano, 
when  properly  prepared,  yields  the  magnificent  Asterolampras  and 
Aulacodiscus  scaber;  while  the  Bolivian  is  even  richer  in  fine  things, 
such  as  the  superb  Aulacodiscus  formosits  and  Comberi.  Californian 
guano  yields,  among  an  infinite  variety  of  forms,  many  of  great 
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beauty  and  rarity,"  such  as  Aulacodiscus  margaritaceus  and  Bid- 
dulphia  Tuofneyii.  Algoa  Bay  is  frequently  rich  in  AtUacodiscus 
Petersii;  and,  finally,  the  Ichaboe  guano,  Eupodiscus  Ehrenbergiiy 
and  other  good  things. 

The  old  mooring  anchors  and  cables  which  are  now  lying  on  the 
quay  are  covered  with  a  marine  incrustation,  which  on  examination 
will  be  found  deserving  of  notice. 

We  will  now  take  a  stroll  towards  the  timber  ponds,  where  the 
timber  often  remains  afloat  for  years.  Here  we  see  ample  traces 
of  the  objects  of  our  search.  The  sides  of  the  logs  seem  quite 
covered  with  a  tangled  mass  of  the  filamentous  forms  \  but  before 
we  bottle  up  any  of  them,  let  us  collect  with  the  spoon  some  of  the 
brown  pellicle  which  covers  the  surface  of  the  water.  This  proves 
to  be  a  very  pure  gathering  oi  Ajnphiprora  constricta.  Then  let  us 
collect  some  of  the  green  Ulva  and  Enferomorpha,  growing  on  the 
sides  of  the  timber,  which  seems  so  brown  and  furry.  With  the 
Coddington  lens  we  find  the  brown  tint  is  owing  to  a  dense  parasitic 
growth  of  Achnanthes  longipes  and  brevipes.  The  long  brown  fila- 
ments are  principally  Melosira  nummuloides  and  Borrertt,  with 
Schizonema  crucigerum  and  Dillwynii,  mixed  with  Bacillaria  para- 
doxal shooting  into  long  filaments,  then  suddenly  retreating  until 
the  filament  is  closed  again,  one  frustule  sliding  past  the  other  in  a 
most  marvellous  manner.  By  the  way,  this  species  will  live,  and 
even  thrive,  quite  well  in  perfectly  fresh  water.  Mixed  with  the 
Bacillarta,  we  find  Nitzschia  sigma^  and  other  free  forms. 

The  wooden  piers  running  out  into  the  river  are  brown  with  a 
covering  of  Homoeocladia  sigmoidia,  Pinnularia  y^ohnsonii,  and  JVa- 
vicula  ellipsis.  On  another  wooden  breakwater  we  find  Pleurosigma 
scalprum  and  Naviciila  mutica. 

Leaving  the  immediate  vicinity  of  the  docks,  we  come  to  a  maze 
of  ditches,  to  which  the  salt  water  has  access  during  spring  tides, 
and  these  ditches  are  often  very  rich  in  Diatomacese.  Let  us  com- 
mence operations  here  by  collecting  this  brown  covering  from  the 
mud.  Here  we  have  Pleurosigma  aiigiilatum,fasciola,  strigilis,  Hippo- 
campus, Nitzschia  sigma,  and  Surirella  gemjna.  Such  gatherings  may 
afterwards  be  entirely  cleaned  from  the  mud  by  covering  the  outside 
of  the  bottle  with  black  cloth  and  letting  it  stand  for  some  days  in 
the  sun.  The  diatoms  by  this  time  will  have  worked  themselves  to 
the  surface,  and  the  thick  brown  layer  will  be  found  quite  free  from 
impurities.      This  plan,  if  carefully  carried  out,  rarely  fails.     The 
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brown  floating  scum  must  by  no  means  be  neglected,  for  on  bottling 
some  we  find  we  have  secured  a  good  gathering  q>{  Pleurosigma  fas- 
ciola,  maanm,  and  delicatulum,  with,  perhaps,  Navicula  amdigua, 
and  other  good  things. 

Proceeding  to  another  ditch,  we  will  take  a  dip  from  the  mass  of 
brownish  stuff  which  coats  the  weeds.  Well,  here  indeed  is  a  cap- 
ital haul,  for  we  have  Nitzschia  bilobata,  Brebissonii,  vivax,  with 
Tryblionella  gracilis,  Navicula  amphisbcena,  Pimmlaria  peregrina, 
and  Cyprinus. 

Farther  on  we  pull  out  some  of  the  weeds  which  are  covered  with 
brown  furriness,  and  we  have  a  gathering  of  Synedra  fulgens  and 
Amphipleura  danica;  while  on  the  mud  we  obtain  a  copious  one  of 
Stauroneis  salina,  Nitzschia  dubia  /5,  with  Navicula  minutula. 

But  what  can  this  brown  hairlike  mass  be,  growing  parasitically 
on  the  reeds  and  floating  pieces  of  stick  ?  On  examination  it  will 
prove  to  be  pure  Melosira  Borrerii,  which  we  will  bottle  up  with 
great  satisfaction. 

Parther  on  we  come  to  a  large  lagoon,  and  find  therein  some  plants 
very  promising  in  appearance,  and  well  worth  gathering.  These 
yield  us  afterwards  a  fine  mass  of  Amphiprora  alata  and  paludosa, 
Pleurosigma  strigilis,  Amphora  salina^  with  Surirella  Brightwellii. 

Mind  how  you  step  over  this  boggy  ground,  with  the  ink-black 
mud,  smelling  so  unpleasantly  of  sulphuretted  hydrogen.  In  spite 
of  the  smell,  we  shall  probably  get  something  to  reward  us.  Col- 
lect carefully  the  brown  covering  from  the  mud,  and  you  may  find 
Navicula  elegans,  tumeus,  Nitzschia  dubia,  Epithemia  musculus,  Am- 
phora affinis,  with.  Pinmclaria  cyprinus  d^rvdi  per egrina. 

We  now  approach  the  banks  of  a  canal,  into  which  the  brackish 
water  sometimes  gains  access.  Let  us  hook  out  some  of  the  Pota- 
mogeton  and  other  weeds.  Well  done  !  we  have  here  something  that 
will  reward  us  for  our  fatigue.  Examine  it  with  the  Coddington  : 
the  circular  discs  are  valves  of  the  rare  Cyclotella  punctata.  Mixed 
with  these  we  find  Campylodiscus  cribrosus,  Bacillaria  paradoxa, 
with  a  host  of  other  both  fresh-  and  salt-water  forms. 

With  the  tweezers  let  us  now  carefully  pull  off  some  of  the  brown 
tufts  growing  on  the  clay  banks  of  the  river.  This  looks  like  some 
stunted  Conferva.  On  examination  with  the  lens,  the  filaments  are 
found  crowded  with  rows  of  little  sigmoid  things,  for  all  the  world 
like  miniature  specimens  of  Pleurosigma  Balticum.  This  is  a  prize 
again,  being  no  other  than  the  rare  Colletonema  eximium. 
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Leaving  this  locality,  let  us  proceed  a  few  miles  down  the  river 
towards  its  embouchure,  and  where  the  water  is  Salter.  Being  low 
tide,  we  see  for  miles  the  mud  is  colored  of  a  dark  chocolate-brown 
tint,  owing  to  the  presence  of  millions  of  Navicula  yennerii.  ^  In 
the  large  lagoon  formed  by  the  salt  water  getting  over  the  embank- 
ment during  spring  tides,  we  shall  probably  find  an  abundance  of 
good  things ;  among  these  many  of  the  filamentous  Schizonejnas, 
Rhipidiphoras,  and  Podosphenias,  and  even  Licmophora  flabellata. 
Proceeding  even  farther  down  the  river,  the  mud  gradually  disap- 
pears, sand  takes  its  place,  and  afterwards  we  come  to  the  open  sea, 
where  the  coast  is  in  places  guarded  by  rocks.  Here  is  a  fine  field 
for  the  purely  marine  forms.  Let  us  gather  some  of  the  wir)^ green 
tufts  of  Cladophora  rupestris,  one  of  the  best  of  the  diatom-bearing 
Algae.  The  tips  of  the  Cladophora  are  quite  brown  with  a  parasitic 
growth  of  Grammatopho?'a  marina  and  macilenta,  together  with 
Rhabdonema  arcuatum,  Cocconeis  scutelhim^  and  Gomphonema  ma- 
rina. On  the  other  Algae,  growing  among  the  rocks,  we  find 
masses  of  Fodosphenia,  and  perhaps  the  easily-overlooked  Hyalosira 
delicatula.  The  brown  hairlike  mass  floating  about,  but  attached 
to  the  stones,  is  Fragilaria  siriatula,  and  some  of  the  filamentous 
Schizonemas. 

Li  the  rocky  pools  left  by  the  tide  are  some  masses  of  Corallina 
officinalis,  growing  in  dense  tufts.  This  Algae  is  an  excellent  diatom- 
trap,  collecting  the  floating  frustules  among  its  tangled  branches. 
We  must,  therefore,  select  a  good  stock  of  the  Coralline,  lifting  it 
out  of  the  water  with  as  little  violence  as  possible,  for  fear  of  wash- 
ing off  the  diatoms. 

Washing  afterwards  in  acidulated  water  will  liberate  the  frustules, 
and  then  we  have  probably  a  fine  gathering  of  the  beautiful  Eupo- 
discus  Ralfsii,  with  Eupodiscus  subtilis ;  perhaps  also  Amphiprora 
lepidoptera,  and  other  good  forms. 

The  sand  in  sheltered  places,  you  will  observe,  is  brown  in  the 
hollows  of  the  ripple-marks.  This  is  caused  by  millions  of  diatoma- 
ceous  frustules,  and  we  must  by  all  means  take  home  a  good,  store 
of  the  brown  sand,  which  by  washing  easily  yields  up  its  riches. 

Having  spent  so  much  time  on  the  marine  and  brackish-water 
gatherings,  let  us  turn  inland  and  proceed  where  the  tide  ceases  to 
have  any  influence.  To  make  sure  of  this,  we  will  take  the  rails 
and  go  to  the  rocky  hills  some  ten  miles'  distance.  Having  arrived 
there,  let  us  examine,  in  the  first  place,  this  rocky  streamlet,  for  I 
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see  traces  of  a  brownish  covering  on  the  stones,  and  also  some 
pretty  long  streamers.  Lift  the  filaments  out  gently,  or  you  will 
get  little  into  the  bottle.  On  examination  at  home  you  will  prob- 
ably detect  Odontidium  mesodon,  Himantidium  undulatum,  and  Ar- 
cus,  with  Tabellaria  fenestrata  and  flocculosa. 

Proceeding  a  little  farther,  we  come  to  a  little  waterfall  trickling 
down  the  surface  of  the  rock  and  gradually  finding  its  way  to  the 
stream.  The  brown,  velvety  covering  on  the  stones  looks  very 
promising  for  our  purpose,  and,  if  I  mistake  not,  we  shall  be  well 
rewarded  for  our  trouble  in  carefully  collecting  a  bottleful  of  the 
material,  for  we  have  a  good  gathering  of  the  beautiful  Gompho- 
nema  geminatum  and  ventricosiim  mixed  with  the  minute  Achnan- 
thidium  lineare.  The  brown  mass  completely  covering  the  stones 
in  the  bed  of  the  stream  is  Cocconema  lanceolatwriy  not  often  found 
so  pure. 

Let  us  see  what  causes  the  green  color  on  the  surface  of  the  mud 
in  the  roadside  puddle.  Ah,  this  is  indeed  a  treasure  !  for  it  is 
seldom  that  Navicula  cuspidata  occurs  so  perfectly  free  from  mix- 
tures. The  green  color  is  also  remarkable,  being  so  different  from 
the  usual  brown  endochrome  of  most  diatoms. 

Here  is  another  roadside  puddle  left  by  the  recent  rain;  and  see 
what  a  brown  coating  has  grown  at  the  bottom  in  so  short  a  time. 
At  any  rate,  we  have  here  Diatomacece.  in  abundance,  though  small 
in  size,  probably  Nitzschia  palea  and  Pinnularia  pygmcea. 

Proceeding  farther  inland,  we  are  supposed  to  be  passing  a  water- 
mill  ;  and,  as  the  mill-race  is  covered  with  confervoid  growths,  let 
us  examine  some  of  the  coating  from  the  wooden  aqueduct.  The 
brown  streamers  are  in  all  probability  Diatoma  vulgar e  and  elonga- 
tum,  and  the  beautiful  stellate  form  is  the  \oc2i\Asterionellaformosa, 
which,  by  the  way,  seems  to  select  its  habitat  always  in  some  out-of- 
the-way  place,  such  as  the  present  one  in  the  mill  aqueduct,  water- 
tanks,  and  reservoirs. 

Having  climbed  up  some  distance  on  the  hillsides,  let  us  collect 
some  of  the  weeds  from  the  sides  of  the  boggy  pool,  for  in  such 
localities  we  may  expect  to  find  some  of  the  rarer  alpine  forms,  Na- 
vicula rhomboides,  obtusa,  Pinnularia  divergens,  lata,  and  Alpina,  for 
instance.  The  pale-green  flocculent  mass  growing  in  quantities  like 
a  conferva  is  well  worth  collecting,  for  it  is  a  pure  gathering  of 
Tabellaria  flocculosa  2.Vi^  fejie strata. 

In  tramping  over  this  quaking  bog,  it  is  well  to  roll  up  a  bundle 
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of  the  Sphagnum^  for  on  afterwards  squeezing  out  the  water  we  may 
be  rewarded  by  finding  some  of  the  rarer  species  oi Ftnnularia,  such 
as  hemiptera  BXiAAlpma. 

Before  leaving  this  rocky  part  of  the  country  for  the  flat  country 
below,  let  us  scrape  some  of  the  brown  mucus  from  the  face  of  the 
dripping  rocks,  for  it  will  probably  yield  such  forms  as  Epithemiay 
Cocconeis  Thwaitsii,  Navicula  trinodis,  Denticula  simtata,  etc. 

The  weather  being  warm,  we  will  quench  our  thirst  at  the  little 
spring  in  the  cavern-like  hollow  in  the  rocky  roadside.  Observe, 
the  roof  of  the  little  cavern  is  quite  covered  with  a  chocolate-brown 
mass,  which  feels  rough  and  gritty  to  the  fingers.  Here  is  a  splen- 
did and  pure  gathering  of  Orthosira  arenaria,  and  I  recommend 
you  to  take  a  good  store  of  it  away  with  you,-  for  it  is  seldom  one 
finds  this  fine  form  so  pure  and  unmixed. 

Proceeding  towards  the  low  country,  let  us  take  a  scrape  from  the 
side  of  this  horse-trough,  for  it  is  quite  brown.  It  is  well  we  have 
done  so,  for  it  is  a  nice  pure  gathering  of  Cyclotella  aperculata  and 
Pinnularia  pygmcea. 

Passing  a  little  farther  on,  we  come  to  a  clump  of  ash-trees,  with 
a  crop  of  moss  growing  on  their  trunks.  Perhaps  you  may  smile 
when  I  proceed  to  peel  off  this  moss  and  store  it  away  in  a  bundle 
in  my  satchel.  On  washing  the  moss  afterwards,  however,  I  may 
be  rewarded  with  some  of  our  most  local  and  rare  species,  viz., 
Orthosira  mirabilis,  mixed  with  Navicula  tiimida,  Pinnularia  bo- 
realis,  and  Orthosira  spinosa. 

Having  secured  a  bundle  of  moss  from  the  tree-trunks,  we  will 
take  another  from  the  roof  of  this  old  thatched  cottage,  the  north 
side  of  which  is  quite  carpeted  with  beautiful  green  moss.  This 
will  probably  yield  Nitzschia  Amphioxys  and  Pinnularia  borealis. 

The  white-colored  stratum  of  earth  exposed  in  the  cutting  on  the 
roadside  must  now  be  examined,  for  it  is  probably  a  deposit  of  fossil 
diatomaceous  earth ;  in  which  case  a  large  piece  must  be  secured. 

These  fossil  deposits  are  generally  composed  of  a  compact  mass 
of  Diatomacese  of  recent  as  well  as  extinct  species.  The  deposit 
we  are  at  present  examining  is  several  feet  thick,  and  has  at  some 
remote  period  formed  the  bed  of  a  lake,  the  diatoms  accumulating 
at  the  bottom  until  the  present  thickness  was  attained.  You  will 
observe  that  the  endochrome  has  been  removed  by  long  rotting,  and 
the  entire  mass  is  now  composed  of  the  pure  white  siliceous  valves. 
Pray  also  observe  that  this  richness  in  silex  suits  the  cereal  crops 
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growing  over  it,  but  does  not  seem  to  furnish  much  nutriment  to 
the  potatoes  and  turnips. 

The  adjacent  peat-beds  may  also  be  examined,  for  frequently  rare 
Diatomaceae  are  found  in  the  turf  which  is  cut  for  fuel. 

The  dark,  hairlike  mass  growing  on  the  woodwork  of  this  sluice- 
gate is  a  nice  pure  gathering  of  Schizonema  neglectum,  the  frustules 
arranged  in  regular  rows  in  the  interior  of  the  long  filaments. 

Before  leaving  this  pond,  let  us  pull  out  a  mass  of  the  Myriophyl- 
lu7n,  which  seems  rusty  in  color.  Well  !  here  is  a  medley  of  forms, 
but  the  gathering  is  worth  bottling  up,  owing  to  the  abundance  of 
Amphipleura  pellucida. 

The  clear  ditch  by  the  roadside  is  a  likely  place  for  such  forms  as 
Pleurosigma  attenuatum,  Spencerii,  and  laciistre,  Nitzschia  linearis 
and  tenuis,  Surirella  ovata,  Navicula  elliptica,  and  Cymbella  macu- 
lata. 

The  yellow  mass  attached  to  plants  a  little  farther  on  is  Cyclotella 
operculata,  Amphora  ovalis,  and  Nitzschia  sigmoidea,  while  the  brown 
covering  on  the  Anacharis  is  Gomphonema  tenellum,  dichotomum, 
and  cttrvatum.  The  stones  in  the  running  beck,  issuing  from  the 
clear  spring  close  by,  are  covered  with  long,  yellowish-brown 
streamers,  which  are  well  worth  collecting.  Take  them  out  very 
gently,  for  they  are  very  fragile,  and  likely  to  drop  again  into  the 
water.  The  species  is  the  beautiful  Meridion  circiilare^  with  Melo- 
sira  varians. 

At  the  bubbling  spring  itself,  which  forms  the  head  of  the  stream- 
let, the  sand,  which  is  tossed  and  heaved  about  by  the  ascending 
water,  seems  tinted  of  a  brown  color.  Let  us.  secure  some  of  the 
sand,  when  we  shall  find  the  brown  color  is  caused  by  a  dense  para- 
sitic growth  of  Odontidium  Harrisonii  quite  pure. 

Farther  on  the  dark-brown  streamers  must  be  collected,  for  here 
are  two  species  of  Fragilaria,  capucina  and  virescens,  mixed  with 
Diatoma  elongattim.  The  stones  and  aquatic  plants  are  likewise 
covered  with  a  dense  brown  coating  oi  Synedra  radians  and  ulna, 
species  found  in  almost  every  clear-water  ditch. 

The  boggy  place  where  the  plants  are  coated  with  a  yellow  coat- 
ing of  the  oxide  of  iron,  is  not  to  be  passed  without  collecting  a 
little  of  the  light  flocculent  surface  mud.  This  will  be  almost  sure 
to  yield  some  fine  diatoms,  such  as  Campy lodiscics  spiralis,  Pinnu- 
laria  nobilis,  Stauroneis  PhcEnicenteron,  Surirella  splendida,  and 
Cymatopleura  sole  a. 
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Here  we  must  finish  our  day's  work,  having  arrived  at  the  rail- 
way station,  from  whence  we  proceed  home  with  our  treasures.  The 
work  of  collecting  has  been  finished,  yet  much  remains  to  be  done 
before  the  material  is  cleansed  and  mounted  on  slides  for  micro- 
scopical investigation. 

Let  us  hope  our  fatigue  has  not  been  in  vain,  but  that  the  store 
of  riches  we  have  collected  together  will  furnish  us  with  ample 
material  for  much  interesting  study  and  instruction. 
The  Intellectual  Observer. 


ALTERNATION  OF  GENERATIONS  IN  FUNGI 

It  has  long  since  been  shown  that  certain  fungi  pass  through  an 
alternation  of  generations  on  the  same  plant.  The  Rev.  M.  J. 
Berkeley  demonstrated  that  in  the  case  of  the  common  ''bunt"  at 
least  four  consecutive  forms  of  reproductive  cellules  were  produced. 
In  the  majority  of  Uredines  there  are  two  forms  of  fruit,  but  these 
can  scarcely  be  regarded  as  an  alternation  of  generations,  since 
there  is  no  evidence  that  the  spores  of  Trichobasis,  by  germination 
or  otherwise,  produce  the  bilocular  spores  of  Puccinia.  In  Podi- 
soma  and  Gymno sporangium  (if  the  two  genera  are  really  distinct) 
the  bilocular  spores  germinate  freely  and  produce  unilocular  sec- 
ondary spores.  Prof.  Oersted  contends  that  if  these  secondary 
unilocular  spores  are  sown  upon  young  plants  of  the  Sorbus  aucu- 
paria,  they  will  germinate,  and  that  the  ends  of  the  germinating 
filaments  penetrating  the  tissues  of  the  leaf  of  the  sorb  will  in  turn 
produce  the  spermagonia  and  peridia  of  Roestelia  cor^mta.  This 
is  very  similar  to  the  deductions  of  Prof.  De  Bary  that  the  spores  of 
the  ^cidium  which  flourishes  on  the  berberry  may  be  employed  to 
inoculate  young  plants  of  wheat,  and  will  produce  as  a  result  the 
wheat  mildew  (^Puccinia  graminis'),  which  he  contends  is  another 
generation  of  the  berberry  fungus  completed  upon  a  different  host. 

Such  experiments  as  those  of  Professors  Oersted  and  De  Bary 
must  always  prove  unsatisfactory  unless  performed  with  extraordi- 
nary care,  and  until  confirmed  by  other  observers.  One  or  two 
strong  presumptions  can  always  be  urged  against  them,  and  require 
to  be  boldly  faced.    Wheat  is  very  subject  to  the  attacks  of  mildew 
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(^Puccinid),  and  the  results  claimed  for  certain  experiments  are 
that  they  have  produced  by  inoculation  with  other  spores  the  com- 
mon Piucinia  upon  wheat  plants,  to  which  the  wheat  is  particularly 
addicted  all  the  world  over.  Admitting  that  the  JEcidium  spores 
sown  on  the  leaves  of  young  wheat  plants  germinate,  and  that  the 
germinating  filaments  enter  the  tissues  of  the  leaf,  are  we  there- 
fore justified  in  affirming,  or  admitting,  that  the  inoculating  spores 
produce  the  Puccinia  which  ultimately  exhibits  itself?  Is  it  not 
more  feasible  to  believe  that  the  germination  of  the  foreign  spores 
has  only  served  to  stimulate  the  latent  germs  of  the  Puccinia 
already  present  in  the  tissues  of  the  wheat  plant  ?  What  guarantee 
is  afforded  by  those  who  have  already  experimented,  that  the  wheat 
plants  experimented  upon  would  not  ultimately,  without  inoculation, 
have  developed  precisely  the  same  parasite  as  that  supposed  to  have 
been  produced  by  inoculation  ?  Assuming  also  that  the  experiment 
was  pursued  in  the  opposite  direction,  and  that  the  spores  of  the 
wheat  mildew  were  sown  upon  young  plants  of  the  berberry,  if  the 
jF.cidium  should  soon  afterwards  appear  on  the  leaves,  it  is  easy 
enough  to  jump  to  the  conclusion  that  they  were  produced  by  in- 
oculation; but  assumption  is  insufficient,  since  the  berberry  is  very 
subject,  year  after  year,  to  bear  on  some  of  its  leaves  the  peridia  of 
the  yEcidiutn.  What  evidence  could  be  given  that  the  yFcidium 
would  never  have  appeared  but  for  the  inoculation  ?  It  is  manifest 
that  no  amount  of  care  in  cultivation  under  bell-glasses  or  other 
exclusion  from  foreign  influences  is  sufficient  against  a  contingency 
which  dates  back  to  the  seed  of  the  nurse-plant. 

If  the  sowing  of  the  spores  oiJEcidium  upon  the  leaves  of  wheat 
resulted  in  the  production  of  an  ^cidium  identical  with  it,  or  if  the 
inoculation  of  berberry  with  wheat  mildew  was  succeeded  by  the 
development  of  a  Puccinia  of  a  very  similar  character,  it  would  not 
be  so  difficult  to  believe  in  both  cases  that  the  resulting  forms  might 
have  been  caused  by  inoculation.  When  the  fungi  assumed  to  be 
produced  by  inoculation  are  those  to  which  the  nurse-plants  are 
particularly  and  specially  subject,  the  evidence  should  be  very  strong 
before  it  is  affirmed  that  a  very  natural  phenomenon  had  an  un- 
natural* cause. 

The  evolution  oi Roestelia  on  the  leaves  of  the  ^'mountain  ash" 
by  inoculation  with  Podisoma  spores  is  quite  analogous  to  the  ber- 

*  The  term  "unnatural"  is  employed  herein  the  sense  that  the  presumed  cause  is  one  of  which 
we  have  no  experience,  and  which  is  contrary  to  the  ordinary  course  of  nature. 
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berry  and  wheat  fungi.  It  is  common  enough  to  find  the  Podisoma 
on  junipers,  and  the  Roestelia  on  mountain  ash,  and  the  presump- 
tion would  be,  if  young  plants  of  mountain  ash  were  covered  up 
ever  so  carefully  with  bell-glasses,  notwithstanding  that  the  leaves 
had  been  sprinkled  with  the  spores  of  a  dozen  other  species  of  fungi, 
if  RcEstelia  made  its  appearance,  that  it  bore  no  relation  whatever 
to  any  of  the  foreign  spores  which  had  been  sown  upon  it,  but 
would  have  been  there  independent  of  inoculation,  or  bell-glasses, 
or  a  dozen  like  contingencies. 

In  both  cases  to  which  allusion  has  been  made  above,  there  is 
need  of  the  strongest  evidence  to  show  that  the  ultimate  parasite 
would  not  have  made  its  appearance  but  for  the  inoculation,  or  that 
the  whole  chain  was  completed  which  connected  the  inoculating 
spore  with  the  parasite  produced.  It  would  be  folly  to  contend 
against  facts  for  the  sake  of  theory,  and  absurd  to  combat  conclu- 
sions fairly  deduced  from  ascertained  facts ;  but  in  this  instance  we 
are  bound  to  contend,  in  honesty  to  our  convictions,  that  in  neither 
case  has  Oersted  or  De  Bary  shown  to  our  satisfaction  that  they  were 
justified  in  declaring  for  an  alternation  of  generations  of  fungi  m 
which  the  stages  were  passed  on  difi"erent  nurse-plants.  When  the 
facts  are  confirmed  and  established  will  be  time  enough  to  inquire 
whether  both  stages  are  essential  the  one  to  the  other,  and,  if  so, 
how  it  is  that  mildewed  wheat  in  such  great  profusion  can  be  found 
in  districts  where  berberry-bushes  are  unknown,  or  why  \\\^  Roestelia 
on  the  leaves  of  pear-trees  should  be  so  common  in  counties  where 
scarcely  a  savin  can  be  found. 

I  have  been  led  to  these  observations  partly  because  some  writers 
have  accepted  the  conclusions  at  once  as  if  they  were  incontrovert- 
ible facts,  and  partly  because  I  have  personally  been  charged  with 
ignoring  (by  silence,  it  is  presumed)  the  results  of  De  Bary  and 
Oersted's  experiments,  whereas  I  only  claim  the  privilege  of  doubt- 
ing where  I  would  not  dare  to  deny. 

M.  C.  Cooke. 

Nature. 
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State  Microscopical  Society.  —  Scientific  Meeting,  January  12th,  1872, 
Vice-President  Babcock  in  the  chair. 

G.  G.  Goll,  M.D.,  and  Ray  Patterson  elected  to  active  membership. 

A  paper  was  read  by  Charles  Adams  on  Vaccine  Lytnph,  which  was  followed 
by  a  discussion  and  an  examination  of  the  lymph  under  various  powers. 

Mr.  H.  H.  Babcock  noted  the  following  species  of  Diatomacese  as  occurring 
at  the  localities  named :  Stazironeis  injiata,  Stauroneis  legtmien,  and  Navicula 
rhomboides  in  the  Mississippi,  at  La  Crosse,  Wisconsin ;  Siephanodisczis  Niagarce 
in  Bass  Lake,  Faribault  County,  Minnesota;  and  Amphiprora  orrtata,  Surirella 
consU'icta,  Surirella  cardiiialis,  Dimeregramma  pinnatum,  and  Campylodiscus 
costatus  in  Carp  River,  Michigan. 

Scientific  Meeting,  January  26th,  President  Johnson  in  the  chair. 

The  President  made  some  remarks  relative  to  the  distribution  of  nerves  to  the 
capillary  vessels  of  the  human  organism,  suggested  by  an  article  contributed  by 
Dr.  Beale  to  the  pages  of  the  last  number  of  the  Monthly  Microscopical  yournal. 
He  also  called  attention  to  another  suggestion  made  in  the  same  number,  to  wit, 
the  use  of  alow  power  objective  beneath  the  Wenham  prism,  —  the  effect  being 
that  of  an  erector. 

Members  of  the  Society  and  visitors  present  then  examined  with  much  interest 
specimens  of  fern  spores  and  wood  sections,  prepared  and  exhibited  by  Mr.  H, 
H.  Babcock. 

Mr.  S.  A.  Briggs  presented  a  very  interesting  paper  on  the  Diatomacese  found 
in  the  lake  water,  both  in  the  city  water  supply,  from  the  hydrants,  and  in  vari- 
ous localities  along  the  shore,  giving  a  list  of  the  species  which  he  had  recognized 
as  already  described,  and  a  full  description  of  a  hitherto  undescribed  species 
which  had  been"  named  Rkizosolenia  Eriensis, —  the  specific  name  indicating 
its  first  known  habitat. 

Following  this  was  an  exhibition  of  Diatoms  from  the  hydrant  water ;  also  of 
various  objects  of  interest  brought  in  by  different  members  of  the  Society. 

Scientific  Meeting,  February  9th,  Vice-President  Briggs  in  the  chair, 

Julius  Silversmith,  M.A.,  was  proposed  for  active  membership. 

A  series  of  slides  illustrative  of  flower- structure  were  exhibited  by  Messrs. 
Higginson,  Thompson,  Nourse,  and  Thomas. 

Scientific  Meeting,  February  23d,  H.  M.  Tliompson  in  the  chair. 
Julius  Silversmith,  M.A.,  was  elected  an  active  member. 

The  subject  of  the  evening  was  the  Infusoria  com77ion  to  the  Vicinity  of  Chi- 
cago, of  which  a  fine  showing  was  made  by  the  various  members  present. 

O.  S.  Westcott,  Secretary. 


I20  Editor  s  Table.  [April, 

Chicago  Academy  of  Sciences. — The  regular  meeting  for  November  was 
held  at  the  Chicago  Medical  College,  on  the  evening  of  the  14th,  President 
Foster  in  the  chair. 

In  calling  the  meeting  to  order,  the  President  made  some  remarks  on  the  losses 
of  the  Academy  in  the  fire,  and  the  prospects  of  the  institution  in  the  future.  He 
was  full  of  enthusiasm  in  the  belief  that  the  museum  would  be  restored.  He 
predicted  that  in  five  years  as  good  a  building  and  as  large  a  collection  as  were 
burned  would  be  built  up.  Sympathy  and  proffered  donations  of  specimens 
were  coming  from  scientific  bodies  and  individuals  everywhere,  and  the  member- 
ship of  the  Academy  only  needed  to  do  its  duty  to  make  this  institution  keep 
full  pace  witli  the  rest  of  Chicago  in  rising  from  her  ashes. 

Rev.  Mr.  C.  J.  P.  Peterson  was  elected  a  resident  member. 

After  some  discussion  regarding  the  restoration  of  the  records,  Dr.  E.  Andrews 
proceeded  to  address  the  meeting  on  the  subject  of  the  Geology  of  the  Manitou- 
lin  Islands,  in  Lake  Huron,  based  on  statements  sent  him  by  Rev.  Thos.  Hurl- 
but.  He  gave  a  description  of  the  scratches  on  the  rocks  on  the  island ;  these, 
both  heavy  and  faint  scratches,  and  seeming  to  have  been  made  at  different  times, 
differed  considerably  in  direction,  —  they  crossed  each  other.  Had  the  last 
scratching  been  made  by  a  glacier,  he  thought  the  faint  lines  of  a  former  scratch- 
ing would  certainly  have  been  obliterated,  which  was  not  the  case.  Hence  he 
concluded  it  was  floating  ice  that  at  the  drift  epoch  had  made  this  scratching,  and 
not  glaciers. 

Col.  Foster  then  read  a  paper  on  The  Mountains  of  Colorado.  After  re- 
ferring to  the  topography  of  the  region,  he  proceeded  to  discuss  its  climatology. 
There  is  an  entire  absence  of  a  line  of  perpetual  congelation.  Above  the  tree- 
line  grasses  flourish,  and  vegetables  grow  by  the  side  of  the  snow.  In  the  geology 
of  the  mountains,  all  the  formations,  from  the  Azoic  to  the  Jurassic,  are  repre- 
sented. The  mineral  formations  show  the  action  of  two  distinct  epochs. 
There  are  large  beds  of  coal,  but  it  is  unfit  for  metallurgical  purposes. 

Mr.  Peterson  then  read  a  short  biography  of  the  late  Norwegian  naturalist 
Michael  Sars.  Mr.  Sars  had  made  special  investigations  into  the  structure  of 
some  of  the  lower  sea-animals.  He  had  discovered  several  metamorphoses 
through  which  the  naked  mollusca  pass  before  reaching  perfection.  Also,  that 
the  Acalephs  multiply  by  various  modes  of  generation. 

H.  H.  Babcock  and  S.  A.  Briggs  then  made  brief  remarks  regarding  their  in- 
vestigations into  the  marked  changes  in  the  microscopic  character  of  the  Chicago 
water  supply  following  the  reversal  of  the  channel  of  the  river  by  the  deepening 
of  the  Illinois  and  Michigan  Canal. 

The  Academy  voted  to  ask  the  Trustees  to  set  aside  the  annual  dues  and  the 
initiation  fees  of  members  for  the  nucleus  of  a  publication  fund,  and  pledged 
itself  to  add  to  this  without  calling  upon  the  general  fund  of  the  instjtution. 

The  meeting  then  adjourned. 

Annual  Meeting,  January  9th,  1872,  in  Congress  Hall,  President  J.  W.  Foster, 
LL.D.,  in  the  chair. 

The  rules  were  suspended,  and  the  Recorder  proceeded  to  read  letters  ex- 
pressive of  sympathy  with  the  Academy  in  its  losses  by  the  fire,  from  several 
scientific  bodies  and  from  friends  of  science ;  nearly  all  these  expressions  of  sym- 
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pathy  were  accompanied  by  proffers  of  specimens  and  books.  Among  those  read 
were  letters  from  the  Cincinnati  Society  of  Natural  History;  the  Conchological 
Section  of  the  Academy  of  Natural  Sciences  of  Philadelphia ;  Boston  Society  of 
Natural  History ;  New  Orleans  Society  of  Natural  History;  Essex  Institute; 
Prof,  B.  Silliman  ;  Prof.  Sanborn  Tenney;  Dr.  Isaac  Lea,  and  S.  B.  Buckley. 
It  was  voted  that  the  Recorder  write  letters  of  acknowledgment  in  reply. 

A  communication  was  read  from  the  Board  of  Trustees,  offering  to  set  aside  all 
the  moneys  received  from  initiation  fees  and  annual  dues  for  a  publication  fund, 
that  the  Academy  might  publish  its  scientific  work  in  full.  This  offer  was  made 
conditional  on  the  Academy's  otherwise  raising  a  sum  sufficient  to  make  up  any 
deficiency  in  the  publication  fund. 

The  President  stated  that  Governor  Palmer  was  entirely  willing  that  a  full  set  of 
specimens  of  the  Geological  Survey  of  Illinois  should  be  given  to  the  Academy. 
Rev.  C.  J.  P.  Peterson  .was,  on  motion,  made  a  special   committee  of  corre- 
spondence with  scientific  bodies  in  Norway  and  Sweden,  regarding  the  interests 
of  the  Academy. 

The  report  of  the  Secretary,  Dr.  Stimpson,  at  present  making  collections  off 
Key  West,  was  then  read. 

The  report  was  almost  solely  taken  up  with  a  recapitulation  of  the  losses  of 
the  Academy  in  the  late  fire.  All  these,  including  collection,  library,  and  build- 
ing, were  described  in  detail,  the  Secretary  desiring  to  put  on  record  exact  state- 
ments on  these  matters  for  preservation. 

He  spoke  in  the  most  hopeful  terms  of  the  prospects  of  the  Academy.  Dona- 
tions of  extensive  collections  and  many  books  were  coming  from  all  quarters,  and 
the  most  lively  sympathy  was  felt  by  all  friends  of  science  in  the  Academy. 

Himself  and  Dr.  Velie  would  return  in  the  latter  part  of  the  Spring  with  a 
large  collection  from  the  Gulf. 

The  Treasurer  of  the  Board  of  Trustees  then  presented  his  annual  financial 
report  : 

Receipts  during  the  year  .....         $9735  88 

Expenditures  .......  7543  39 


Balance  on  hand       .         .         .         .         .  ^2192  49 

The  assets  of  the  Board,  including  lot  on  Wabash  Avenue,  were  about  ^65,000. 
It  was  impossible  to  state  this  exactly,  owing  to  the  uncertainty  as  to  the  valu- 
ation of  the  real  estate,  but  it  was  believed  the  sum  had  not  been  stated  too  high. 

The  Trustees  had  decided  to  build  on  their  lot  a  business  block,  which  should 
be  held  permanently,  the  rental  of  which  should  be  devoted  to  the  running  ex- 
penses of  the  Academy.  Hence  no  building  for  the  collection  and  use  of  the 
Academy  would  be  erected  until  a  lot  and  other  funds  could  be  secured.  At 
present,  the  collection,  as  it  was  received,  would  be  deposited  in  the  rooms  of  the 
Dearborn  Observatory,  and  the  meetings  of  the  Academy  would  be  held  in  a 
room  being  fitted  up  for  the  purpose  by  Hon.  J.  Y.  Scammon,  in  his  new  build- 
ing on  Congress  Street. 

The  name  of  S.  B.  Buckley,  of  Texas,  was  proposed  for  corresponding  mem- 
bership.    It  was  laid  over  according  to  the  rule. 

The  Academy  then  proceeded  to  the  election  of  officers,  with  the  following  result : 
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President,  J.  W.  Foster;  First  Vice-President,  E.  W.  Blatchford;  Second  Vice- 
President,  H.  A.  Johnson  ;  Secretary  and  Librarian,  Wm.  Stimpson ;  Recorder, 
Norman  Bridge.  Committee  on  Membership  —  E.  Andrews,  E  W.  Blatchford, 
and  J.  H.  Ranch.  General  Committee  —  J  W.  Foster,  E.  Andrews,  E.  W. 
Blatchford,  H.  A.  Johnson,  W.  Stimpson,  W.  W,  Evarts,  W.  Bross,  J.  H.  Ranch, 
E.  S.  Chesbrough,  M.  Delafontaine,  and  H.  M,  Thompson. 

On  motion,  it  was  voted  that  the  General  Committee  proceed  to  raise  funds, 
which,  added  to  the  amount  set  aside  by  the  Board  of  Trustees,  shall  make  com- 
plete a  publication  fund. 

The  meeting  then  adjourned. 

Regular  Meeting,  February  13th,  the  President,  J.  W.  Foster,  LL.D.,  in  the 
chair. 

Donations  to  the  museum  and  library  were  reported  from  J.  S.  Newberry,  J. 
A.  Andrews,  Mark  Kennicott,  and  F.  T.  Cockerton. 

A  letter  was  read  from  Rear- Admiral  Sands,  of  the  U.  S.  Naval  Observatory, 
asking  the  Academy  to  join  in  a  petition  to  Congress  for  a  sufficient  appropriation 
to  allow  the  astronomers  of  the  United  States  to  make  a  proper  observation  of 
the  transit  of  Venus,  to  occur  in  1874. 

It  was  voted  that  the  sanction  of  the  Academy  be  given  to  the  scheme,  and 
that  the  President  be  instructed  to  communicate  with  Admiral  Sands. 

The  President  stated  that  the  Academy  was  likely  to  receive  a  full  set  of 
duplicates  from  the  extensive  geological  collection  made  by  the  late  Mr.  Mc- 
Clure,  which  was  at  present  in  Bloomington. 

Mr.  Walker  reported  that  Secretary  Stimpson  had  sailed  from  Key  West  for 
Yucatan. 

S.  B.  Buckley,  proposed  at  the  last  meeting,  was  elected  a  corresponding  mem- 
ber of  the  Academy. 

Mr.  J.  H.  DePalm  then,  by  invitation,  read  a  paper  on  the  subject  of  Ozone, 
which  was  a  very  exhaustive  resume  of  the  existing  knowledge  on  this  subject. 
The  writer  treated  of  the  nature  and  properties  of  the  substance,  its  effect  on  life 
and  health,  and  its  mode  of  manufacture.  New  processes  had  been  discovered 
by  which  it  could  be  made  in  any  quantity  at  a  trifling  cost,  and  the  writer 
thought  there  was  little  doubt  it  would  come  into  general  use  for  hygienic  pur- 
poses and  in  the  arts.  The  mode  of  manufacture  was  by  passing  moist  air  over 
sticks  of  phosphorus,  and  then  washing,  to  rid  the  product  of  phosphoric  acid. 

Prof.  C.  Gilbert  Wheeler  presented  a  specimen  of  slag  from  a  blast  furnace, 
so  fine  that  it  appeared  like  fine  cotton.  He  exhibited  also  a  new  instrument, 
which  he  called  the  polyscope,  devised  by  him,  which  was  at  once  a  kaleidoscope 
and  a  polariscope. 

The  meeting  then  adjourned. 

Norman  Bridge,  /Recorder. 

The  State  Microscopical  Society  of  Michigan. — This  young  and  vig- 
orous society  held  its  first  annual  reunion  at  Kalamazoo,  on  the  evening  of  March 
13th,  a  large  number  of  persons  being  in  attendance. 

A  carefully-arranged  programme  had  been  prepared  for  the  meeting,  but,  as 
has  been  invariably  the  case  with  the  soirees  of  the  Illinois  Society,  the  invita- 
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tions  to  attend  were  accepted  so  universally  as  soon  to  render  it  impossible  to 
carry  out  the  programme  proposed. 

The  President,  Rev.  Dr.  Foster,  welcomed  the  guests  in  a  brief  address;  essays 
were  read  by  Dr.  H.  C.  Hauxhurst,  of  Battle  Creek,  Michigan,  on  Cell  Life,  and 
by  Dr.  Arthur  Merton,  of  Philadelphia,  on  The  Proper  Use  of  the  Microscope, 
after  which  the  remainder  of  the  evening  was  spent  in  viewing  the  numerous 
objects  on  exhibition. 

The  Blind  Fishes  of  Mammoth  Cave. — Mr.  F.  W.  Putnam  has  an  article 
on  this  subject,  beautifully  illustrated  with  two  steel  plates,  in  the  American 
Naturalist  iox  ^^^rvcidxy .  Besides  the  great  value  of  the  author's  original  observa- 
tions (from  which  he  describes  one  new  species  of  fish),  the  article  is  enriched 
by  notes  before  unpublished  and  original  drawings  by  Prof  Wyman,  of  Cam- 
bridge, and  a  study  of  all  the  specimens  of  the  blind  fish  in  the  Museum  of  Com- 
parative Zoology,  these  being  placed  by  Prof.  Agassiz  at  Mr.  Putnam's  disposal. 
Mr.  Putnam  tells  us  that,  contrary  to  the  common  opinion,  fishes  with  eyes  are  to 
be  found  at  all  times  in  the  waters  of  the  cave ;  and  that  where  eyes  seem  out- 
wardly to  be  wanting,  they  may  be  discovered  in  the  head  by  dissection.  It  is 
also  the  popular  belief  that  the  power  of  sight  has  been  lost  by  these  fishes,  on 
account  of  many  generations,  of  which  the  first  had  eyes,  having  lived  under 
conditions  of  darkness  where  eyes  were  unnecessary;  hence  their  eyes  were 
gradually  obliterated.  Darwinians  would  also  accept  this  as  a  proof  of  their 
theory.  But  Mr.  Putnam  dissents  from  this.  He  does  not  believe  that  either  the 
blind  fishes,  or  the  fishes  with  external  eyes,  have  been  modified  in  structure  by 
cave-life.  They  are  now  as  they  were  created  at  first ;  and  in  the  blind  species,  not 
only  are  eyes  actually  existing,  but  the  optic  lobes  are  not  found  to  be  atrophied, 
as  would  be  the  case  were  the  common  or  Darwinian  theory  true. 

The  Value  of  Medical  Testimony  in  Criminal  Trials. — The  great 
Wharton  trial  in  Baltimore,  last  January,  illustrates  in  a  striking  manner  the  un- 
certainty as  to  results  or  facts  obtainable  from  the  evidence  of  medical  experts. 
It  would  seem  as  if  the  advance  in  the  exact  sciences  tends  more  and  more  to 
prove  the  danger  of  implicitly  relying  on  medical  testimony  alone  in  criminal 
trials.  Mrs.  Ellen  G.  Wharton  was  accused  of  poisoning  General  Ketchum  with 
tartar  emetic,  for  the  purpose  of  relieving  herself  of  an  indebtedness  of  two 
thousand  six  hundred  dollars.  The  case  for  the  prosecution,  when  presented 
alone,  seemed  a  mountain  of  proof  in  itself,  under  which  the  prisoner  must  be 
crushed  beyond  deliverance.  The  circumstantial  evidence  seemed  conclusive  that 
Mrs.  Wharton  administered  the  poison  which  Dr.  Aiken  and  Prof.  Tonry  swore 
they  found  in  the  stomach  of  the  deceased.  The  symptoms  of  the  moribund  were 
stated  to  have  been  those  of  one  intoxicated  with  antimony,  and  Dr.  P.  C.  Wil- 
liams, who  attended  him,  declared  that  upon  these  symptoms  and  some  sediment 
in  a  tumbler  he  first  founded  his  suspicion  of  foul  play.  The  case  at  this  stage 
looked  black  indeed  for  the  refined  lady  against  whom  all  these  aptly-joined  con- 
clusions and  damning  spots  were  found.  The  ingenuity  with  which  the  prose- 
cution had  joined  all  the  links  of  information  together  was  regarded  as  creditable 
to  their  sagacity  and  diligent  labor  in  the  people's  cause.     Nineteen  days  had 
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they  labored  to  weave  the  web  around  her;  and  when,  on  the  27th  of  December 
last,  Attorney-General  Syester  rested  his  case,  there  appeared  to  be  small  room 
for  Mrs.  Wharton's  escape  from  the  meshes  which  would  hold  her  until  the  gal- 
lows claimed  its  own. 

But  a  very  few  days  sufficed  for  the  defense  to  work  such  serious  damage  to 
the  case  for  the  prosecution  that  it  was  seen  to  be  no  longer  tenable.  And  the  most 
curious  thing  is  that  it  was  almost  wholly  by  evidence  purely  circumstantial  that 
this  was  brought  about.  Drs.  Aiken  and  Tonry  professed  to  have  found  poison. 
Professors  McCulloch,  Genth,  and  Reese  testified  and  appear  to  have  proved  that 
no  antimony  had  been  found  by  the  tests  at  all.  They  showed  conclusively  that 
the  results  obtained  in  the  experiments  could  have  been  produced  by  the  action 
of  the  reagents  employed  by  Aiken  and  Tonry  upon  the  medicine  administered 
before  General  Ketchum's  death,  and  left  it  open  to  serious  doubt  whether  the 
poison,  if  any,  was  not  contained  in  the  reagents  themselves.  The  discredit  thus 
thrown  upon  the  so-called  analyses  startled  the  untechnical,  who  had  taken  the 
prosecuting  professors  at  their  word.  The  most  fatal  objection  to  the  chemical 
testimony  came  from  Prof.  Genth.  It  may  be  summarized  in  one  of  his  replies,  as 
follows :  "  Whenever  a  substance  is  to  be  treated  for  the  presence  of  any  poison 
— antimony,  for  instance — it  is  necessary,  under  all  circumstances,  to  use  the  best 
methods  known,  and  which  are  not  liable  to  error ;  and  in  case  of  metallic  poisons, 
to  produce  the  metal,  and  to  produce  the  metal  in  such  a  quantity  that  by  a  sub- 
sequent investigation  of  that  metal  no  doubt  at  all  can  be  left  as  to  its  nature." 

The  professors  had  not  produced  their  antimony.  After  thus  nullifying  the 
analyses,  the  defense  proceeded  to  throw  doubt  upon  the  medical  testimony  as  to 
the  cause  of  death.  Dr.  Warren,  of  BaUimore,  declared  the  symptoms  to  be 
those  of  a  disease  well  known  in  that  city  as  malignant  purpuric  fever,  or,  tech- 
nically, epidemic  cerebro-spinal  meningitis. 

The  line  of  defense  was,  first,  that  if  antimony  were  found,  it  should  have 
been  presented ;  secondly,  that  no  antimony  M'as  found  ;  thirdly,  that  General 
Ketchum  did  not  die  of  antimonial  poisoning,  but  of  purpuric  fever ;  fourthly, 
that  he  took  no  antimony ;  fifthly,  that  Mrs.  Wharton  owed  nothing  save  good 
will  to  him  at  the  time  of  his  decease.  It  was  a  complete  reductio  ad  absurdum 
of  the  theory  of  the  prosecution,  which  placed  its  allegations  in  an  order  ex- 
actly inverse  to  those  given,  and  was  so  thoroughly  sustained  as  to  result  in  the 
triumphant  acquittal  of  the  accused. 

Now,  what  was  painfully  apparent  throughout  this  trial  was  the  woful  incom- 
petency of  the  medical  men  engaged  to  analyze  the  contents  of  the  stomach  in 
the  first  instance.  For  the  accused  woman  whose  life  was  in  jeopardy,  we  have 
profound  sympathy  that  her  chances  of  a  shameful  death  rested  on  the  fallacious 
and  careless  conclusions  of  such  members  of  a  profession  which  is  nothing  if  not 
exact  and  absolute.  The  failure  of  the  analyses  unfortunately  left  a  painful  gap 
which  it  was  found  impossible  to  fill.  It  was  proven  that  antimony  was  not 
found ;  but  it  cannot  be  declared  with  certainty  that  it  could  not  have  been.  This 
is  to  be  regretted,  as  much  for  Mrs.  Wharton's  sake  as  in  the  pure  interests  of 
justice.  It  teaches  a  lesson  that  when  searches  and  analyses  of  this  kind  are 
required  to  be  made,  none  but  the  highest  obtainable  science  should  be  used,  as 
none  other  is  anything  better  than  farcical  and  criminal. 
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The  Intelligence  of  a  Beetle. — To-day  I  found  eight  specimens  of  Pas- 
salus  cornutiis  in  some  rotten  wood  which  attracted  my  attention  in  an  after- 
noon walk.  The  mercury  was  below  32°  Fahrenheit,  and  they  were,  naturally 
enough,  in  a  torpid  condition.  This  evening,  by  the  grate,  one  of  them  is  pecu- 
liarly active,  and  has  afforded  me  much  amusement. 

Perhaps  not  all  collectors  are  aware,  from  their  own  experience,  how  intelli- 
gently certain  beetles  will  indicate  peculiar  temper.  I  lay  my  specimen  on  his 
back  on  the  marble  table.  He  is  no  more  al)le  to  turn  over  than  a  turtle  or  a 
horseshoe-crab  would  be  in  a  similar  predicament.  After  kicking  for  a  few 
seconds,  he  gives  up  in  despair,  but  gives  utterance  (?)  to  a  doleful  cry  (?),  ex- 
actly similar  to  that  of  a  mouse  caught  in  a  trap  and  frightened  by  some  one's 
approach.  I  place  my  finger  so  that  he  can  grasp  it,  and,  as  he  crawls  along  it, 
the  same  squeak  is  heard,  though  now  gentle  and  more  deliberate,  as  though 
accomplished  with  a  sort  of  .satisfaction.  I  place  him  on  the  table  again;  he 
crawls  against  some  cocoons  lying  there,  and  at  once  the  sound  is  more  shrill, 
and  so  continues  till  at  length  he  turns  aside  from  the  obstruction.  He  comes  to 
the  edge  of  the  table,  cautiously  protrudes  his  antennae,  then  suddenly  retreats, 
while  the  renewed  shrillness  of  the  squeak  is  something  truly  astonishing. 

On  close  examination,  I  find  that  the  noise  is  occasioned  by  the  insect's  rub- 
bing together  the  edge  of  the  lower  portion  of  the  elytra  and  the  adjoining  parts 
of  the  last  two  or  three  abdominal  segments  of  the  body.  That  this  is  done  to 
indicate  emotion  on  the  part  of  the  beetle,  can  hardly  be  questioned  by  any  one 
who  will  take  the  trouble  to  spend  an  hour  or  two  experimenting  with  a  lively 
specimen. 

I  regret  exceedingly  that  but  this  one  of  the  eight  became  sufficiently  active  to 
be  made  the  basis  of  any  experimental  inquiry.  However,  it  may  be  interesting 
for  the  Darwinian  reader  to  know  that  my  performer  is  a  male,  as  thus  he  may 
easily  account  for  its  ability  on  the  principle  of  sexual  selection. 

O.  S.  Westcott. 

March  gth,  1872. 

Nerves  of  Capillary  Vessels. — Under  this  heading  papers  of  more  than 
ordinary  interest  will  be  found  in  recent  numbers  of  the  Monthly  Microscopical 
Journal,  by  Dr.  Lionel  S.  Beale.  After  treating  on  the  structure  of  the  capil- 
laries themselves,  the  subject  of  Nerve  Fibres  is  taken  up  by  the  author,  who 
remarks  :  "  I  have  demonstrated  that  nerve  fibres  are  distributed  to  capil- 
laries in  almost  all  the  tissues  of  the  frog  and  newt.  Among  these  I  would 
particularly  mention  the  skin  and  tnucous  membranes,  the  capillaries  of  the 
lung  and  kidney,  those  of  the  pericardium  and  fibrotis  77tembrane  near  the 
liver,  and  those  of  the  mesentery,  as  well  as  the  capillaries  of  muscle  and 
nerve.  The  nerves  distributed  to  capillary  vessels  are  much  more  difficult  to 
demonstrate  in  mammalia,  but  I  am  sure  that  they  exist,  and  in  considerable 
numbers.  The  tissues  of  man  and  the  larger  mammalia  are  very  unfavorable 
for  so  delicate  an  investigation,  in  consequence  of  the  very  diaphonous  character 
of  their  nerve  fibres  and  the  great  density  of  the  connective  tissue  in  which  they 
are  imbedded ;  but  in  the  mouse,  shrew,  mole,  and  some  other  small  animals  they 
may  be  dis'.inctly  seen  in  very  thin  preparations.     But  during  the  last  few  years 
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I  have  obtained  some  most  excellent  preparations  from  the  bat's  wing.  In  these, 
nerves  to  the  capillaries  may  be  demonstrated  conclusively  with  the  aid  of  a 
twelfth.  The  twenty-fifth  brings  them  out  still  more  clearly."  Of  the  ar- 
rangement of  the  nerve  fibres,  the  doctor  says,  "  With  regard  to  the  general 
arrangement  of  these  delicate  nerve  fibres,  it  is  to  be  remarked  that,  in  many 
instances,  a  fibre  may  be  seen  running  on  each  side  of  a  capillary  vessel.  The 
two  fibres  are  often  connected  by  short  branches,  which  pass  over  or  under  the 
vessel.  Not  unfrequently  the  nerve  is  so  close  to  the  capillary  that  it  cannot  be 
seen  distinctly  in  all  parts  of  its  course,  but  oftentimes  the  capillary  shrinks  after 
death,  and  then  a  distinct  interval  is  left  between  its  walls  and  the  nerve  fibre. 
In  some  cases  the  nerves  are  still  more  numerous,  and  in  the  bat's  wing  I  have 
seen  three  or  four  very  fine  fibres  ramifying  over  a  capillary  for  a  short  distance. 
Over  the  capillary  vessels  of  the  mucous  membrane  of  the  frog's  palate,  these 
fine  nerve  fibres  are  easily  demonstrated,  and  oftentimes  may  be  seen  a  complete 
plexus  of  delicate  nerve  fibres  with  numerous  oval  and  triangular  masses  of  bio- 
plasm connected  with  them.  Upon  the  capillary  loop  of  the  fungiform  papillae 
of  the  human  tongue  (young  subject)  I  have  seen  very  fine  nerve  fibres  in  con- 
siderable number.  Over  the  capillaries  of  the  ciliary  processes  of  the  eye  fine 
nerve  fibres  ramify  very  freely.  All  these  nerve  fibres  are  connected  with  oval 
masses  of  bioplasm,  which  vary  in  size  and  number  in  different  animals,  and  in 
different  tissues  of  the  same  animal.  In  some  cases  the  bioplasts  are  separated 
by  a  considerable  distance  from  one  another  (one-fiftieth  of  an  inch),  but  often 
they  are  not  more  than  one  five-hundredth  of  an  inch  apart.  At  the  point  where 
a  fine  branch  divides  into  two  others,  the  mass  of  bioplasm  is  triangular;  and 
specimens  in  which  four,  or  even  five,  excessively  delicate  nerve  fibres  diverge 
from  a  mass  of  bioplasm,  with  as  many  angles,  are  occasionally  met  with.  Thus, 
as  in  other  situations,  lax  networks  are  formed,  the  meshes  of  which  are,  for  the 
most  part,  long  and  narrow." 

Regarding  the  origin  and  connections  of  nerve  fibres.  Dr.  Beale  records  the 
following  important  facts : 

*'  I.  In  many  instances,  particularly  in  the  fibrous  membrane  about  the  bladder 
of  the  frog,  I  have  followed  fine  nerve  fibres  from  ganglion  cells  to  the  smallest 
arteries,  where  they  form  a  plexus  from  which  pass  branches  direct  to  the  capil- 
laries. 

'*  2.  I  have  traced  nerves  direct  from  the  ganglia  imbedded  in  connective 
fibrous  tissue  to  the  capillaries. 

"  3.  A  specimen  under  the  microscope  this  evening  proves  that  a  fine  nerve 
fibre  given  off  from  a  bundle  of  dark-bordered  fibres,  distributed  to  voluntary 
muscle,  may  be  followed  direct  to  a  capillary. 

"  4.  From  the  ganglia  between  the  muscular  and  mucous  coats  of  the  small 
intestine  of  any  small  animal  (mouse,  mole),  fine  nerve  fibres  can  be  followed  in 
considerable  numbers,  and  traced  to  the  capillaries  of  the  mucous  menfbrane.  I 
have  never  been  able  to  see  them  on  the  vessels  of  the  villi,  but  feel  convinced 
they  are  to  be  demonstrated  as  far  as  this  point.  Even  in  the  human  subject  I 
have  succeeded  in  making  some  good  but  not  perfectly  demonstrative  specimens. 

"  5.  I  have  seen  a  dark-bordered  nerve  fibre  divide  into  two  branches,  one  of 
which  ramified  upon  an  adjacent  vessel,  while  the  other  was  distributed  to  the 
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elementary  fibres  of  the  muscle."  Also,  "nerves  distributed  to  arteries,  and  to 
elementary  fibres  of  striped  muscle,  have  been  seen  to  be  derived  from  the  same 
trunk  of  dark-bordered  fibres. 

"  With  reference  to  the  peripheral  connections  of  nerves  distributed  to  capil- 
laries, I  have  to  remark  : 

"  I.  That  in  the  papillae  of  the  frog's  tongue,  I  have  followed  fibres  from  the 
expansion  of  the  sensitive  nerves  above  the  capillary  loop  to  the  capillary  vessels, 
and  also  from  a  somewhat  similar  structure  in  the  mucous  membrane  of  the 
snake's  mouth  to  the  capillaries.  In  both  cases  fibres  are  given  off  from  the 
bundles  of  dark-bordered  fibres  before  they  break  up  to  form  the  reticulated  sen- 
sitive expansion. 

"  2.  The  bundles  of  sensitive  fibres  which  break  up  and  form  expanded  net- 
works in  the  meshes  of  the  beautiful  capillary  network  at  the  extremity  of  the 
mole's  nose,  give  off  fibres  which  may  be  traced  to  adjacent  capillaries. 

"  3.  Branches  from  the  nerve  fibres  ramifying  over  the  minute  arteries,  may  be 
frequently  followed  from  these  to  the  capillary  vessels. 

"  4.  In  the  case  of  the  striped  muscles  of  the  chameleon's  tongue,  I  have  suc- 
ceeded in  following  a  fine  fibre  from  the  so-called  nerve  tuft  to  the  neighboring 
capillary  vessels. 

"5.  In  the  muscular  coat  of  the  frog's  bladder,  in  that  of  the  oviduct,  and  in 
the  muscular  coat  of  the  small  intestine,  the  fine  nerves  form  an  intricate  inter- 
lacement, some  fibres  of  which  are  distributed  to  the  muscles,  while  others  ramify 
upon  the  little  arteries,  veins,  and  capillaries. 

"  These  nerve  fibres,  distributed  to  the  finest  capillaries  of  many  tissues,  have, 
therefore,  been  traced  from  ganglia,  from  sensitive  and  motor  nerve  trunks,  from 
the  peripheral  ramifications  both  of  sensitive  and  motor  nerves,  and  they  are  in- 
timately related  to  the  ultimate  ramifications  of  some  of  the  nerves  of  special 
sensed 

In  the  continuation  of  the  above  subject  in  the  February  number,  the  author 
says,  "  Whatever  may  be  the  influence  produced  by  the  nerves  upon  the  structure 
and  the  action  of  various  tissues  and  organs,  I  do  not  think  that  it  is  dependent 
upon  continuity  of  substance.  From  what  I  have  seen,  I  feel  confident  that  at 
least  in  many  cases  the  contraction  of  a  muscular  fibrilla  depends  upon  a  change 
in  the  nerve  which  runs  near  to  it  but  is  distinctly  separated  from  it, — 'Upon  such 
a  change  as  a  varying  intensity  in  the  electrical  current  traversing  the  nerve  fibre 
might  occasion;  and  when  contraction  of  protoplasm  (bioplasm)  follows  upon 
irritation  of  nerve  fibres,  I  believe  the  result  is  also  due  to  the  same  circum- 
stance, and  not  to  any  direct  influence  propagated  by  the  nerve  to  the  protoplasm 
(bioplasm)  by  reason  of  continuity  of  material." 

Markings  on  Insect  Scales. — An  interesting  letter  on  this  subject  from  the 
Chevalier  Huyttens  de  Cerbecq  is  to  be  found  in  the  January  number  of  the 
Monthly  Microscopical  yournal.  The  Chevalier  has  made  observations  on  a 
large  number  of  species  of  Lepidoptera,  of  which  he  enumerates  over  thirty,  the 
results  going  to  show  that  the  "beaded  appearance"  which,  by  a  majority  of  ob- 
servers, we  think,  has  been  regarded  as  spurious,  is  caused  by  actual  l^ead  structure, 
and  should  not  be  regarded  as  "  spectral."  The  Chevalier  is  "  positive,  also,  that 
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ALGyE  RHODIACE^. 

A  List  of  Rhode  Island  Algce. 

MELANOSPERMiE. 

Sargassum.  S.  vulgare,  Ag.-Harv.  Nereis  Bor.  Amer.  i.  57. 
Southern  Rhode  Island.  .S*.  Montagnei,  Bailey-Harv.  N.B.A.  i. 
58.  {S.  vulgare  var.  tenuifolium.^  Harvey  in  Olnef  s  R.  I  Plants. 
Little  Compton. 

Fucus.  F.  nodosus,  L.  Harv.  N.  B.  A.  i.  dZ.  Common.  F. 
vesiculosus,  L.-Harv.  N'.  B.A.  i.  71.     Common. 

Laminaria.  L,  saccharina,  Lamour-Harv.  N.  B.  A.  i.  92. 
Southern  Rhode  Island.  L.  t?'ilaminata,  Harvey  in  Olnefs  R.  I. 
Plants.  N.  B.  A.  I.  ^2>-  ^  single  frond  of  this  doubtful  species 
was  found  by  me  floating  at  Narraganset  Pier.  L.  digitata,  La- 
mour-Harv. JSF.  B.  A.  i.  94.     Narraganset  Pier,  floating  only. 

Chorda.  C.  filum,  Stack. -Harv.  iV.  B.  A.  i.  98.  Southern 
Rhode  Island.  C.  lomentaria,  Lyngb.-Harv.  N.  B.  A.  i.  98. 
Southern  Rhode  Island. 

Stilophora.  S.  rhizoides,  J.  Ag.-Harv.  N.  B.  A.  i.  112.  Shores 
southern  Rhode  Island  ;  rare. 

DiCTYOSiPHON.  D.  fceniculatus,  Grev.-Harv.  N.  B.  A.  i.  114. 
Southern  Rhode  Island. 
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PuNCTARiA.  p.  temdssmia,  Grev.-Harv.  N.  B.  A.\.  115.  Sog- 
connet  Point.  F.  plantagineajGrQY.-YLsuv.  N.B.A.  i.  115.  Point 
Judith. 

Chordaria.  C.  flagelliformis,  Ag.-Harv.  N.  B.  A.  i.  123. 
Southern  Rhode  Island.  C.  divaricata,  Ag.-Harv.  N.  B.  A.  i.  124. 
Newport. 

Leathsia.  Z.  tuberiformis,  S.  F.  Gray-Harv.  N.  B.  A.  i.  129. 
Point  Judith  and  Block  Island. 

Elachista.  E.  fucicola,  Fras.-Harv.  iV".  ^.  ^.  i.  131.  Southern 
Rhode  Island. 

Cladostephus.  C.  spongiosus,  Ag.-Harv.  N.  B.  A.  i.  134.  New- 
port.     C.  verticillatus,  Ag.-Harv.  N.B.A.  i.  135.     Newport. 

Myriotrichia.  M.  filiformis.  Griff. -Harv.  N.  B.  ^.  iii.  124. 
Newport,  on  Chorda  lometitaria. 

EcTOCARPUS.  E.  Uttoralis,  Lyngb.-Harv.  N.  B.  A.  i.  139. 
Newport.  E.  siliculosus,  Lyngb.-Harv.  N.  B.  A.  i.  139.  Prov- 
idence. E.  vtrtdts,Yi2iY\.  N.B.A.  i.  140.  Providence.  C.  ob- 
tusangi'lus,  Harv.  Mss.  E.  fasciculatus,  Harv.  N.  B.  A.  i.  141. 
Southern  Rhode  Island. 

RHODOSPERM^. 

Chondria.  C.dasyphylla,  Kg.-Y{.2s\.  N.B.A.  ii.  20.  Southern 
Rhode  Island.  C.  Baileyana,  Mont. -Harv.  N.  B.A.  ii.  20.  Little 
Compton.      C  dasyphylla,  Harv.  Mss.  1847. 

Rhodomela.  R.  subfusca,  Ag.-Harv.  N.  B.  A.  ii.  34.  Provi- 
dence. 

PoLYSiPHONiA.  F.  siibtilissima,  Mont. -Harv.  N.  B.  A.  ii.  34. 
Providence.  F.  Olneyi,  Harv.  in  Olney' s  R.  I.  Flants,  K'^rW,  1847. 
Harv.  N  B.  A.  ii.  40.  Providence.  F.  Harveyi,  Bailey,  Sill. 
Jour.  July,  1848.  Harv.  N.  B.  A.  ii.  42.  Providence y?^<?  Dr.  Far- 
low,  who  so  names  my  specimens.  F.  fibrillosa,  Grev.-Harv.  N. 
B.  A.  ii.  43.  Newport,  fide  Harvey.  F.  violacea,  Grev.-Harv. 
N  B.  A.  ii.  44.  Point  Judith,  fide  Farlow,  who  so  names  my 
specimens.  F.  parasitica,  Grev.-Harv.  N  B.  A.  ii.  46.  Provi- 
dence, fide  spec,  in  Herb.  Hooper.  F.  atrorubescens,  Grev.-Harv, 
N  B.  A.  ii.  48.  Little  Compton,  Dr.  Durkee.  F.  nigrescens, 
Grev.-Harv.  N.  B.  A.  ii.  49.  Providence  to  Block  Island.  F. 
nigrescens,  var.  disticha,  Harv.  N.  B.  A.  ii.  50.  Newport.  F.fas- 
tigiata,  Grev.  Harv.  N.  B.  A.  ii.  54.     Southern  Rhode  Island. 
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Dasya.  D.  elegans,  Ag.-Harv.  JV.  B.  A.  ii.  60.  Providence  to 
Block  Island. 

Champia.  C,  parvula,  Harv.  N.  B,  A.  ii.  76.  i^Chylocladia 
parvula,  Hook.)     Southern  Rhode  Island. 

CoRALLiNA.    C.  officinalis,  L.-Harv.  JV.  B.  A.  ii.  82.     Newport. 

Melobesia.     M.  pustulosa,  Lamour.     Narraganset  Pier. 

Grinnellia.  G.  Americana,  Harv.  JV.  B.  A.  ii.  92.  {^Delesseria 
Ajnericana,  Ag.)     Providence. 

Delesseria.     £>.  sinuosa,  Lamour-Harv.  N.  B.  A.  ii.  93. 

Gracilaria.  G.  multipartita,  J.  Ag.  Var.  angustissima,  Harv. 
N.  B.  A,,  ii.  107.     Providence. 

PoLYiDES.  P.  rotundus,  Grev.-Harv.  N.  B.  A.  ii.  128.  New- 
port, Bailey. 

Nemalion.  N.  multifidum,  J.  Ag.-Harv.  N.  B.  A,  ii.  134. 
Southern  Rhode  Island. 

Rhodymenia.  R.  palmata,  Grev.-Harv.  N.  B.  A.  ii.  148. 
Southern  Rhode  Island. 

Cordylecladia.  C.  Huntii,  Harv.  N.  B.  A.  ii.  155.  Rare. 
Mr.  Geo.  Hunt.  The  discoverer  furnished  me  a  specimen  to  send 
to  Prof.  Harvey  (who  named  it  Mesogloia  Ilimtii),  and  gave  me 
another  for  my  collection. 

Phyllophora.  F.  meinbranifolia,  J.  Ag.-Harv.  N.  B.  A.  ii.  65. 
Southern  Rhode  Island. 

Ahnfeltia.  A.plicata,  Fries.-Harv.  N.  B.  A.  ii.  167.  Southern 
Rhode  Island. 

Cystoclonium.  C.  purpuras c ens,  Kutz.-Harv.  JV.  B.  A.  ii.  170. 
Providence  to  Newport.  My  earlier  collections  of  this  were  first 
named,  by  Prof.  Harvey,  Gracilaria  purpuras c ens,  Grev.  and  then 
Hypne a  purpuras c ens,  Harv.  Phy.  Brit. 

Chondrus.  C.  crispus,  Lyngb.-Harv.  N.  B.  A.  ii.  181.  New- 
port and  Sogconnet. 

Chylocladia.  C.  Baileyana,  Harv.  JV.  B.  A.  ii.  186.  Narra- 
ganset Pier.  C.  rosea,  Harv.  JV.  B.  A.  ii.  186.  {Chrysimenia 
rosea,  Harv.)     Newport. 

Ceramium.  C.  rubrtmi,  Ag.-Harv.  JV.  B.  A.  ii.  213.  Provi- 
dence to  Block  Island.  Var.  Harv.  JV.  B.  A.  ii.  214.  Newport. 
C.  diaphanum.  Roth. -Harv.  JV.  B.  A.  ii.  215.  Providence  to  New- 
port.     C.  fastigiatum,  Harv.  JV.  B.  A.  ii.  217.     Newport. 

Ptilota.  p.  elegans,  Bonnem-Harv.  JV.  B.  A.  ii.  224.  New- 
port.    {P.  sericea,  Harv.  Mss.) 
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Griffithsia.  G.  corallina  ?  Ag.  var.  tenuis,  Harv.  N,  B.  A. 
ii.  228.     Providence. 

Callithamnion.  C.  tetragonum,  Ag.-Harv.  N.  B.  A.  ii.  230. 
Newport.  C.  Baileyi,  Harv.  N.  B.  A.  ii.  230.  Newport,  fide 
Farlow,  who  has  seen  my  specimens.      C.  Borreri,  Ag.-Harv.  N. 

B.  A.  ii.  233.     Newport,  Dr.  Durkee.    Sogconnet,  Mr.  Congdon. 

C.  byssoideiim,  Am. -Harv.  N.  B.  A.  ii.  234.  Providence.  C. 
DietzicE,  Hooper-Harv.  JV.  B.  A.  ii.  236.  Narraganset  Bay.  C. 
corymbosum,  Ag.  Harv.  N.  B.  A.  ii.  236.  Providence,  Bailey.  C. 
seriospermum,  Griff.-Harv.  N.  B,  A.  ii.  237.  Rhode  Island,  Bailey. 
C.  Turneri,  Ag.-Harv.  N.  B.  A.  ii.  241.  Rhode  Island.  C.  Rothii, 
Lyngb.-Harv.  N.  B.  A.  ii.  242.     Rhode  Island. 


CHLOROSPERM/E. 

PoRPHYRA.  F.  vulgaris,  Ag.-Harv.  N,  B.  A.  iii.  53.  New- 
port. 

Bangia.  B.  fuscopiirpurea,  Lyngb.-Harv.  N.  B.  A.  iii.  54. 
Southern  Rhode  Island. 

Enteromorpha.  E.  intestinalis ,  Lyngb.-Harv.  N.  B.  A.  iii.  56. 
Providence  to  Newport.  E.' compressa,  Grev.-Harv.  N.  B.  A.  iii. 
56.  Southern  Rhode  Island.  E.  clathrata,  Grev.-Harv.  N.  B.  A. 
iii.  56.     Newport. 

Ulva.  U.  latissi?na,  L.-Harv.  JV.  B.  A.  iii.  59.  Providence. 
U.  lactuca,  L.-Harv.  JV.  B.  A.  iii.  60.     Providence. 

Tetraspora.  T.  lacunosa,  Chauv.-Harv.  N.  B.  A.  iii.  61.  T. 
perforata,  Bailey  Mss.     Providence.      T.  lubrica,  Ag.  Providence. 

Batrachospermum.  B . pulcherri?num,  Hass.  Providence.  B. 
moiiiliforme,  Roth-Harv.  N.  B.  A.  iii.  63.     Providence. 

Ch^tophora.  C.  endivcefolia,  Ag.-Harv.  N.  B.  A.  iii.  69. 
Providence. 

Draparnaldia.  v.  glomerata,  Ag.-Harv.  N.  B.  A.  iii.  72. 
Providence. 

Stygeoclonium.     S.  minutum,  Kutz.    Providence. 

Cladophora.  C.  rupestris,  L.-Harv.  N.  B.  A.  iii.  74.  New- 
port. C.  glaucescens,  Griff.-Harv.  N.  B.  A.  iii.  77.  Rho'de  Island. 
C.  refracta,  Roth-Harv.  N.  B.  A.  iii.  79.  Southern  Rhode 
Island.  C.  Rudolphiana,  Ag.-Harv.  N.B.  A.  iii.  80.  Providence. 
C.  gracilis,  Griff.-Harv.  N.  B.  A.  iii.  81.  Little  Compton.  C. 
fracta,  Fl.     Dan. -Harv.  N.  B.  A.  iii.  82,     Rhode  Island,  Bailey. 
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Ch^tomorpha.  C.  cerea,  Dilw.-Harv.  N.  B.  A.  iii.  Z6.  New- 
port, etc.  C.  Olneyif  Harv.  N.  B.  A.  iii.  Zd.  Little  Compton. 
C  longiarticulata,  Harv.  N.  B.  A.  iii.  "id.  Little  Compton.  Var. 
crassior,  Harv.  JV.  B.  A.  iii.  ?)6.  Little  Compton.  C.  sutoria, 
Berk.-Harv.  li.  B,  A.  iii.  87.     Newport. 

ZYGNEMACEyE,  a:D0GONIACE^,  ETC 

Zygnema.  Z.  malformatum,  Hassall,  Fresh-water  Algce.  i.  147. 
Providence.  Z.  catencEforme,  Hass.  i.  147.  Providence,  Z. 
Thwaitesii,  Olney,  n.  s.  Near  Z.  subventricoswn.  Providence.  Z. 
longatum,  Hass.  i.  151.  Providence.  Z.  striata^  Olney,  //.  s. ;  ''cells 
evidently  striated,"  Thwaites.     Providence. 

Tyndaridea.  T.  bicornis  ?  Hass.  i.  162.  Providence.  T.  in- 
signis?  Hass.  i.  163.     Providence. 

Mesocarpus.     M,  parvulus,  Hass.  i.  169.     Providence. 

MouGEOTiA.     M.  genuflexa,  Ag.-Hass.  i,  173.     Providence. 

Vesiculifera.  V.  co7icatenata,  Hass.  i.  201.  Providence.  V. 
(Bqiialis,  Hass.  i.  205.  Providence.  V.  bombycina\  Hass.  i.  208. 
Providence.      V.  Candollii^  Hass.  i.  208.     Providence. 

BuLBOCHiETE.     B.  ThwaitesU,  Olney,  n.  s.     Providence. 

Lyngbia.     Z.  majuscula,  Harv.  N.B.  A.  iii.  loi.     Providence. 

Sph^roplea.  S.  virescens,  Berk.  Providence.  S.  punctalts, 
Berk.     Providence. 

ToLYPOTHRix.      T.  distorta,  Kutz.-Hass.  i.  240. 

Calothrix.  C.  co7ifervicola,Kg-Y^2i^w.  N.  B.  A.\\\.  105.  Provi- 
dence.     C.  scopulorum,  Ag.-Harv.  N,  B.  A.  iii.  105.     Providence. 

DESMIDIACE^. 

Hyalotheca.  H.  dissiliens^^x€^.-'^dXi^.  Desmidiece,^i.  (^Glceo- 
piHiun.^  Providence.  H.  mucosa,  Ehr.-Ralfs.  Desfu.  53.  Provi- 
dence. 

DiDYMOPRiUM.  D.  Grevillii,  Kutz.-Ralfs.  Des7n.  57.  Rhode 
Island,  Bailey.  D.  Borreri,  Ralfs.  Desm.  58.  Rhode  Island, 
Bailey. 

Desmidium.  D.  Swartzii,  Ag. -Ralfs.  Desm.  61.  Throughout 
United  States,  Bailey. 

Aptogonum.  a.  Baileyt\  Ralfs.  Desm.  208.  Worden's  Pond, 
Rhode  Island,  Bailey- 
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MiCRASTERiAS.  M.  rotata,  Ralfs.  Des7n.  71.  Providence.  M. 
radiosa,  Ag.-Ralfs.  Desm.  72.  Maine  to  Virginia,  Bailey.  M. 
furcata,  Ralfs.  Desm.  73.  Worden's  Pond,  Rhode  Island,  Bailey. 
M.  Crux-Melife?ists,  Ralfs.  Desm.  73.  Maine  to  Virginia,  Bailey. 
M.  truncata,  Breb. -Ralfs.  Desm.  75.  United  States,  Bailey.  M. 
foUacea,  Bailey-Ralfs.  Desm.  210.  Worden's  Pond,  Rhode  Island, 
Bailey.     M.  Baileyi,  Ralfs.  Desm.  211.     Rhode  Island,  Bailey. 

EuASTRUM.  E.  oblongmn,  Ralfs.  Desm.  80.  Rhode  Island, 
Bailey.  E.  crassum,  Breb. -Ralfs.  Desm.  81.  Rhode  Island, 
Bailey.  E.  ansatum,  Ehr. -Ralfs.  Desm.  85.  (yE.  binale,  Kutz.) 
Providence.  E.  elegans,  Kutz. -Ralfs.  Desni.  89.  Providence.  E. 
binale,  Turp. -Ralfs.  Desm.  91.     Providence. 

CosMARiuM.  C.  cucumis,  Corda-Ralfs.  Desm.  93.  United  States, 
Bailey.  C.  bioculatum,  Breb. -Ralfs.  Desm.  95,  Providence.  C. 
Meneghinii,  Breb. -Ralfs.  Desm.  96.  United  States,  Bailey.  C.  crena- 
fum,  ^a\fs.  Desm.  g6.  Providence.  C.  amcenz/m,  Breb. -Rsdh.  Desm. 
102.  Providence.  C.  ornatum,  Ralfs.  Desm.  104.  Providence. 
C.  con7iafum,  Breb. -Ralfs.  Desm.  108.  Providence.  C.  ciiciirbita, 
Ralfs.  Desm.  log.  Providence.  C.  granditubercii-lafufn,0\ney,n.s.; 
''near  C.  cucumis,  but  with  large  tubercles  on  the  frond."  Provi- 
dence. 

Staurastrum.  S.  orbiculare,  Ralfs.  Desm.  125.  Providence. 
S.  hirsutum,  Ralfs.  Desm.  127.  Providence.  .S.  Hystrix,  Ralfs. 
Desm.  128.  Providence.  S.  gracile,  Ralfs.  Desm.  136.  Provi- 
dence. S.  tetracerimi,  Ralfs.  Desm,  137.  United  States,  Bailey. 
S.  cyrtocerum,  Breb. -Ralfs.  Desm.  139.     Providence. 

Tetmemorus.  T.  Brebissonii,  Ralfs.  Desm.  145.  Providence. 
T.  granulatus,  Ralfs.  Desf?t.  147.     Providence. 

Penium.  F.margaritaceum,BxQh.-K.dX(s.  Desm.i4rC^.  (^Closterium, 
^Ehr.)  Providence.  P.  digitus,  Breb. -Ralfs.  Desm.  151.  {Clos- 
terium  lamellosuin.') 

DociDiUM.  D.  nodulosum,  Breb. -Ralfs.  Desm.  155.  Maine  to 
Virginia,  Bailey.  D.  Baculu??i,  Breb. -Ralfs.  Desm.  158.  United 
States,  Bailey.  D.  nodosum,  Bailey-Ralfs.  Desm.  218.  United 
States,  Bailey.  D,  constrictum,  Bailey-Ralfs.  Desm.  218.  Wor- 
den's Pond,  Bailey.  D.  verrucosum,  Bailey-Ralfs.  "Desm.  218. 
Rhode  Island,  Bailey.  D.  verticillatum,  Bailey-Ralfs.  Desm.  218. 
Worden's  Pond,  Bailey. 

Closterium.  C.  Lunula,  Ehr. -Ralfs.  Desm.  163.  New  England, 
Bailey.      C.  moniliferum,  Ehr.-Ralfs.  Desm.   166.     New  England, 
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Bailey.  C.  striolatum,  Ehr  -Ralfs.  Des7n.  1 70.  New  England, 
Bailey.  C.  cuspidatum,  Bailey-Ralfs.  Desm.  219.  Worden's  Pond, 
Bailey. 

Pediastrum.  F.  tetras,  Ralfs.  Desm.  182.  New  England, 
Bailey.  P.  Hepfactis,  Ralfs.  Destn.  183.  Providence.  F.  Bory- 
anum,  Turpin -Ralfs.  Desm.  187.  Maine  to  Mexico,  Bailey.  P. 
ellipticum,  Ehr. -Ralfs.  Desm.  188.     Maine  to  Virginia,  Bailey. 

ScENEDESMUS.  S.  quadricauda,  Breb. -Ralfs.  Desm.  190.  Maine 
to  Virginia,  Bailey.  S.  obtusus,  Meyen-Ralfs.  Desm.  193.  Maine 
to  Virginia,  Bailey. 

DIATOMACE.E. 

EuNOTiA.  E.  tetraodon,  Ehr. -Pr itch.  Inf.  763.  Providence.  E. 
diadema,  Ehr.-Pritch.  Inf.  763.     Providence. 

HiMANTiDiUM.  H. pectinate,  Kutz.-Pritch.  Inf.  765.  Providence. 
H.  arcus,  Ehr.-Pritch.  Inf.  765.     Providence. 

Meridion.     M.  cons  trie  tum,'R.dXh-V  ntc\\.  Inf.  "]  6%.   Providence. 

Odontidium.  O.  hyemale,  Kutz.-Pritch.  Inf.  775.  (6>.  tur^- 
dulum.~)     Providence. 

Fragilaria.  F.  capucina,  Kutz.-Pritch.  Inf.  'j'j6.  Providence. 
E.  pectinatis,  Ehr.-Pritch.  If.  'j'j'j.  Providence.  E.  virescens, 
Ralfs-Pritch.  Inf.  'jj'j.     Providence. 

Synedra.     S.  u/na,  Ehr.-Pritch.  Itf.  788.     Providence. 

SuRiRELLA.  S.  biseriata,  Breb.-Pritch.  Inf.  794.  {S.  bifrons.') 
Providence. 

Tabellaria.  T.  fiocculosa,  Kutz.-Pritch.  Inf.  807.  Providence. 
T.  Thwaitesii,  Olney,  n.  s.  Allied  to  T.  ftocciitosa,  but  differing 
in  inflation  and  end  view.     Providence. 

CoccoNEMA.  C.tanceotatum,Y\\x.-Yx\\.Qki.  Inf.Z"]"].  Providence. 
C.  cymbiforme,  Ehr.-Pritch.  Inf.  878.     Providence. 

Sphenella.     S.  rostellata,  Kutz.-Pritch.  Inf.  Z'^d.     Providence. 

GoMPHONEMA.  G.  constrictum,  Ehr.-Pritch.  Itf  887.  Provi- 
dence. G.  truncatum,  Ehr.  Inf.  216.  Providence.  G.  minutum, 
Kg.  Consp.  34.     Providence. 

Navicula.  N.  gracitis,  Ehr.-Pritch.  Inf.  906.  Providence.  iV. 
viridis,  Kutz.     Providence. 

Stauroneis.  S.  Phcenicenteron,  Ehr.-Pritch.  Inf.  913.  Provi- 
dence. 

Stephen  T.  Olney. 

Providence,  R.  I. 
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THE    CELL. 

I. THEORIES    OF    CELL    DEVELOPMENT. 

From  a  very  early  period  in  the  history  of  medicine  the  idea 
prevailed  that  there  must  be  some  anatomical  unit,  some  elementary 
part  or  particle,  which,  whatever  might  be  its  form  or  size,  must  be 
regarded  as  the  true  seat  and  home  of  vitality.  Without  the  aid  of 
optical  instruments,  or  even  of  the  dissector's  scalpel,  and  at  an  age 
of  the  world  when  philosophy  was  but  a  tangled  maze  of  fancies; 
when  men,  with  curious  persistency,  shunned  the  plainest  truths 
and  blindly  groped  in  darkness,  even  then  the  conviction  seems  to 
have  forced  itself  upon  many  that,  underlying  the  various  tissues 
and  organs  of  the  body,  there  must  be  some  vital  element  common 
to  them  all,  and  from  which  they  were  all  originally  differentiated. 
And  this  idea  was  not  so  much  the  product  and  result  of  close  and 
vigorous  analytical  thought  as  it  was  the  outgrowth  of  an  inevitable 
necessity,  namely,  the  necessity  for  a  somewhere  and  a  something 
which  should  serve  as  a  biological  starting-point.  Hence  we  find 
Fallopius  (1523-1562),  Borellus  (1656),  Haller  (1757),  and  others 
constructing  their  rude,  and  to  us  preposterous,  theories  in  answer 
to  demands  which  were  irresistible.  But  these  early  theories  have 
for  us  little  value  or  interest,  save  as  antiquaries,  since  none  of 
them  clearly  recognize  the  cell  as  the  ultimate  anatomical  element. 
To  the  histologist  of  the  present  day  it  seems  strange,  and  indeed 
almost  incredible,  that  so  many  years  should  elapse  between  the 
real  discovery  of  the  cell  and  the  comprehension  of  the  one  great 
fact  that  this  little  body  is  the  starting-point  of  all  development. 
There  seems  to  be  little  doubt  that  Borellus  actually  saw  the  cell  as 
long  ago  as  1656,  since,  as  Dr.  Tyson  remarks,  "he  describes  pus- 
corpuscles  as  animalcules,  and  even  says  he  saw  them  delivering 
their  eggs."*  In  truth,  it  is  more  than  probable  that  what  Borel- 
lus believed  to  be  the  act  of  "delivering  eggs' '  was  really  the  process 
of  cell  development  by  "budding"  or  "gemmation,"  so  that  this 
very  important  discovery  was  made  two  centuries  before  it  was 
announced. 

The  first  attempt  at  the  construction  of  a  systematic  theory  con- 
cerning the  cell  and  its  origin,  seems  to  have  been  that  of  Wolf, 
about  the  year  1759.     From  this  time,  therefore,  the  cell  maybe 

*  The  Cell  Doctrine,  p.  i6. 
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said  to  have  a  connected  history ;  although  it  is  quite  common  to 
regard  cell  history  as  commencing  many  years  later,  with  Schleiden 
and  Schwann.  Although  the  name  of  Wolf  was  wellnigh  for- 
gotten, and  would  have  so  remained  but  for  the  magic  touch  of  the 
brilliant  but  erratic  Huxley,*  his  doctrines  have  exercised  no  little 
influence  upon  the  thoughts  and  writings  of  many  of  his  followers. 
We  shall  presently  see  that  Wolf  is  the  real,  while  Schleiden  is  only 
\\i^  putative,  father  of  that  wayward  child,  free  or  spontaneous  cell 
development. 

If  we  carefully  analyze  the  various  cell  theories  which  have  ap- 
peared from  the  time  of  Wolf  until  the  present, — and  which  for 
convenience  we  may  style  "modern"  theories, — we  shall  find,  first, 
that  they  are  all  hinged  upon  different  conceptions  concerning  cell 
development;  and  secondly,  that  these  different  theories  may  be 
reduced  to  four  classes,  namely  : 

{a.)  Theories  which  recognize  free  cell  development. 

{b.~)  Molecular  or  globular  theories. 

(^.)  Theories  which  locate  developmental  power  outside  the  nu- 
cleus. 

(^.)  Theories  which  confine  developmental  power  to  the  nucleus 
alone. 

No  sooner  was  the  cell  recognized  as  the  true  and  universal  agent 
of  development,  than  the  importance  of  understanding  its  mode  of 
development  was  seen  ;  hence  we  at  once  encounter  theories  of 
cell  development,  and  for  many  years  these  followed  one  another  in 
rapid  succession. 

(«.)  Free  Cell  Development. — This  doctrine  has  at  least  one  posi- 
tive merit,  namely,  boldness.  Commencing,  as  I  have  already 
intimated,  with  Wolf  in  1759,  it  has  encountered  various  ups  and 
downs,  until,  at  the  present  time,  it  is  really  the  keystone  of  the 
doctrine  of  '^spontaneous  generation,"  so  vigorously  defended  by 
Dr.  H.  Charlton  Bastian,  of  London.  According  to  Wolf,  "every 
organ  is  composed  at  first  of  a  mass  of  clear,  viscous,  nutritive  fluid, 
which  possesses  no  organization  of  any  kind,  but  is  at  most  com- 
posed of  globules. "f  Subsequently  cells  are  developed,  but  they 
are  "mere  cavities,  and  not  independent  entities;  organization  is 
not  affected  by  them,  but  they  are  the  visible  results  of  the  action 
of  the  organizing  power  inherent  in  the  living  mass,  or  what  Wolf 

*  British  and  Foreign  Medico-Chirurgical  Review,  October,  1853. 
f  Huxley,  loc.  cit. 
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calls  the  vis  essenlialis'^  (Huxley).  This  simply  amounts  to  saying 
that  the  cell  is  merely  a  passive,  not  an  active,  body;  that  it  is  only 
matter  thrown  into  a  convenient  form  for  building  material,  as  clay 
is  thrown  into  the  form  of  bricks  for  the  same  purpose,  while  the 
real  builder  is  the  so-called  ^'■vis  essentialis'"'  resident  in  the  "clear, 
viscous,  nutritive  fluid."  Twenty  years  ago  it  was  necessary  to 
combat  this  doctrine,  but  at  the  present  day  it  does  not  even  merit 
the  compliment  of  criticism. 

We  encounter  the  next  phase  of  free  cell  development  in  con- 
nection with  the  doctrines  of  Schleiden.  This  observer  —  the  first 
to  comprehend  the  fact  that  the  cell  is  the  true  and  ever-present 
basis  of  developmental  action  in  vegetable  tissues  —  acknowledged 
two  distinct  methods  of  cell  growth ;  one  of  which,  the  so-called 
^^  exogenous  free  cell  formation,'"  must  be  regarded  as  a  true  creative 
act,  while  the  other  {^^  endogenous  cell  formation'''^  is  a  mere  continu- 
ance of  the  process,  or  cell   multiplication.     The  accompanying 

figure  (Fig.  i),  copied  from  Virchow,* 
is  intended  to  illustrate  the  method 
of  free  cell  development  according  to 
Schleiden.  In  the  midst  of  a  perfectly 
structureless,  clear,  transparent  fluid 
{blastema,  cytoblastetna')  granules  are 
first  seen,  "some  of  which  increase  in 
size  and  assume  the  form  of  a  minute 
vesicle,  the  nucleus  of  the  future  cell. 
On  the  addition  of  water  to  this,  gran- 
ules become  apparent  in  its  interior, 
and  one  of  these,  larger  than  the  rest, 

;alled  "blastema"  or  "cytoblastema").     appCarS  tO  bc  the    nUclcoluS.        ArOUUd 
h,  c.  Agglomerated  granules,  forming  ^  .  , ,  ,        , 

'cytobiasts- or  nuclei.  the  uuclcus,  as  IS  generally  stated,  the 

d,e.   Fully-formed  cells,  showing  the     ccU  mCmbraUC  is  dcVClopcd,   and    tllUS 
:ompletionof  the  process  of  spontaneous     ,,  ^^     •  -i.jjjj.-vt-i  > 

development.  ^  the  ccll  IS  Completed,    t    Virchow  s 

account  of  Schleiden's  theory  does  not 
exactly  agree  in  terms  with  the  one  quoted  above,  although  the  prac- 
tical difference  amounts  to  nothing;  it  is  as  follows  :J  "According 
to  the  view  which  was  put  forward  in  the  first  instance  by  Schleiden, 
and  accepted  by  Schwann,  the  connection  between  the  three  coex- 
istent cell  constituents  was  long  thought  to  be  on  this  wise, — that  the 


°  o 


ci 


Fig.  I.  From  Schleiden  (after  Vir- 
chow). —  Contents  of  the  embryo 
5AC  OF  vicia/aba,  soon  after  impreg- 
nation. 

a.  Granules  floating  in  a  clear  fluid 
'consisting  of  gum   and   sugar,  the   so- 


*  Cellular  Pathology,  p.  36. 


f  Peaslee's  Human  Histology,  p.  120. 
I  Cellular  Pathology,  p.  35. 
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nucleolus  was  the  first  to  show  itself  in  the  development  of  tissues 
by  separating  out  of  a  formative  fluid  (blastema,  cytoblastemd),  that 
it  quickly  attained  a  certain  size,  that  then  fine  granules  were  pre- 
cipitated out  of  the  blastema  and  settled  around  it,  and  that  about 
these  then  condensed  a  membrane.  That  in  this  way  a  nucleus  was 
completed,  about  which  new  matter  gradually  gathered,  and  in  due 
time  produced  a  little  membrane  (the  celebrated  'watch-glass' 
form)."  In  the  one  case,  granules  are  first  produced,  and,  by  their 
aggregation,  the  nuclei  are  afterwards  formed;  in  the  other,  the 
nuclei  take  the  precedence,  the  granules  being  a  secondary  product. 
Seeing  that  the  nucleus  was  discovered  several  years  previously 
(1833)  by  Brown,  of  Edinburgh,  and  that  Schleiden  had  conferred 
upon  it  the  name  of  *'cytoblast"  or  ''cell-bud,"  thus  directly  im- 
plying his  belief  in  its  importance  in  relation  to  cell  growth,  it  is 
more  tlian  probable  that  Virchow's  account  is  the  more  correct  one. 
Schwann,  whose  observations  seem  to  have  been  confined  chiefly  to 
animal  structures,  adopted  the  views  of  Schleiden  concerning  the 
development  of  vegetable  cells,  and  applied  them  to  the  genesis  of 
the  cells  of  animals.  He  "was  of  opinion  that  the  extracellular 
formation  of  cells — that  is,  their  development  in  free  blastema — was 
the  most  frequent  mode  of  their  production  in  animals."*  At  this 
period,  therefore,  the  theory  of  free  or  spontaneous  cell  develop- 
ment was  generally  accepted  by  histologists ;  and,  seeing  that 
Schleiden  and  Schwann  gave  to  this  notion  the  support  of  their 
great  authority,  it  is  by  no  means  a  matter  of  surprise  that  it  found 
general  favor. 

Passing  by  the  more  recent  advocates  of  spontaneous  cell-growth, 
especially  Bennett,  of  Edinburgh,  Carpenter,  and  Todd  and  Bow- 
man,f  with  the  remark  that  they  are  simply  recasts  of  the  views  of 
Schleiden,  we  come  to  that  phase  of  spontaneity  which,  if  estab- 
lished, fully  demonstrates  the  possibility,  and,  indeed,  the  constancy, 
of  the  spontaneous  origin,  not  of  individual  cells  alone,  but  of 
living  beings. 

It  does  not  come  within  the  limits  or  scope  of  the  present  article 
to  review  the  history  of  the  long,  and  as  yet  unsettled,  contest 
concerning  the  spontaneous  evolution  of  cells,  or  of  those  simple 


*  Strieker's  Histology,  vol.  i.  p.  34. 

f  "The  Physiological  Anatomy  and  Physiology  of  Man,"  edition  of  1857.  It  is  proper  to 
observe  that  in  the  last  edition  (1866),  now  issuing  in  parts  under  the  editorship  of  Dr.  Lionel 
Beale,  the  well-known  cell  theory  of  the  latter  is  presented. 
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aggregations  of  cells  which  form  the  lowest  types  of  living  things. 
For  a  very  complete  review  of  this  subject,  I  take  great  pleasure  in 
referring  to  the  essay  by  Prof  J.  C.  Dalton,  in  the  New  York 
Medical  journal  iox  February,  1872.  The  doctrine  of  spontaneous 
generation  was  generally  believed  in  by  the  ancients;  was  dis- 
proved, in  all  except  certain  ''exceptional"  cases,  by  Regnier  de 
Graaf  (1672)  and  Von  Baer  (1827);  was  revived  by  Needham 
(1748),  and  again  controverted  by  Spallanzani  (1775);  was  vigor- 
ously assailed  by  Schultze  and  Schwann  (1836  and  1837),  and  for 
twenty  years  after  the  period  last  mentioned  was  generally  abandoned 
by  scientists  as  untenable.  ''The  production  of  living  beings  with- 
out parents  was  a  theory  admitted  to  have  no  reasonable  basis  for  its 
support,  and  was  regarded  simply  as  a  curious  relic  of  antiquity."* 
But  in  the  year  1858  the  doctrine  of  spontaneous  evolution  was 
revived  by  Pouchet,  of  France,  as  a  sort  of  buttress  to  support  the 
conclusions  to  which  he  was  forced  by  the  revelations  of  modern 
geology.  Pasteur,  however,  and  several  other  members  of  the 
French  Academy,  repeated  Pouchet's  experiments  with  entirely- 
negative  results,  and  again  this  troublesome  ghost  seemed  upon  the 
point  of  being  laid,  when  Prof  H.  Charlton  Bastian,  of  London, 
published  his  series  of  experiments,  and  announced  himself  as  "con- 
tent" and  "justified"  in  "believing  that  living  things  may  and  do 
arise  de  novo,  "f  According  to  Bastian,  various  unicellular  organisms 
are  pretty  constantly  developed  in  boiled  and  hermetically  sealed 
infusions  of  hay,  turnip,  etc.,  and  also  in  certain  saline  solutions 
treated  in  like  manner.  The  reader  is  referred  to  Nature,  vol. 
ii.  p.  170  etseq.,  and  also  to  Dr.  Bastian's  work,  the  "  Beginnings  of 
Life,"  recently  published,  for  an  extended  account  of  his  very  in- 
teresting experiments,  and  the  accompanying  illustrative  figures. 
He  claims  to  have  demonstrated  that  monads,  bacteria,  torulae, 
vibrios,  leptothrix  filaments,  fungus  spores,  and  various  unclassified 
organisms  of  cellular  structure,  are  developed  from  solutions  of  or- 
ganic and  saline  substances  absolutely  destitute  of  living  germs; 
hence  they  must  originate  de  novo.  This,  of  course,  is  the  very  es- 
sence of  free  cell  development,  or  rather  it  is  something  more  than 
that,  since  it  confers  upon  any  solution  of  organic  or  salind  matters 
containing  the  chemical  elements  of  protoplasm,  the  power  not 
only  to  generate  cells,  but  to  spur  them  forward  to  that  subsequent 

*  Dalton,  loc.  cit. 

f  Nature,  vol.  ii.  p.  228, 
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differentiation  which  results  in  the  (not  lawful,  but)  lawless  creation 
of  living  beings.  It  carries  us  back  to  the  days  of  Wolf,  and  sub- 
stitutes for  specific  germs,  endowed  with  vital  force  for  a  specific 
and  unchangeable  purpose,  a  something  (which  we  may  as  well 
call  a  '''■vis  essentialis'^  as  anything  else)  by  virtue  of  which  dead 
matter  is  brought  to  life,  boiled  hay  is  made  a  creator,  and  solutions 
of  salts  forget  the  laws  of  crystallization  and  take  to  themselves 
the  power  of  the  genesis  of  new  and  unheard-of  living  (!)  beings. 
For  my  own  part,  I  cannot  accept  the  doctrine  of  spontaneous  cell 
formation  in  any  form  or  to  any  extent,  or  the  doctrine  of  hetero- 
genesis  (which  is  the  same  thing  in  different  dress),  until,  like 
Pouchet,  I  shall  be  blessed  with  that  boundless  faith  which  sees  in 
spontaneity  the  very  beginning  of  animated  existence,  and  in  the 
higher  orders  of  beings,  even  up  to  man  himself,  only  the  result  of 
*^the  ascending  development  of  organized  beings  upon  the  globe." 

(^.)  Globular  or  Molecular  Theories. — The  globule  theory,  ac- 
cording to  Virchow,  was  partly  the  outgrowth  of  the  reaction 
against  the  fibre  theory  of  Haller,  partly  the  result  of  optical  illu- 
sions from  the  imskillful  use  of  microscopes  which,  at  the  very 
best,  were  infinitely  inferior  to  those  of  the  present  day.  It  is 
difficult  to  understand  the  precise  relation  of  the  globule  or  mole- 
cule theory  to  the  cell  in  the  minds  of  the  earlier  writers,  for  the 
following  reasons:  First,  several  observers,  following  Leuwenhoek, 
believed  that  the  tissues  were  developed  directly  from  globules, 
without  the  intervention  of  cells;  secondly,  the  terms  ^'globule," 
*•' molecule,"  and  *^ granule"  were,  and  indeed  still  are,  so  inter- 
changeably used,  especially  among  the  Germans,  that  neither  term 
seems  to  have,  or  to  have  had,  any  very  definite  meaning;  and 
thirdly,  it  is,  to  say  the  least,  very  probable  that  cells  were  fre- 
quently described  as  globules,  and  globules  were  sometimes  described 
as  cells.  Although  the  terms  "globule,"  "granule,"  and  "mole- 
cule" are  now  understood  to  refer  to  bodies  which  are  morphologic- 
ally, and  possibly  chemically,  distinct,  they  usually  seem  to  have 
indicated  to  the  earlier,  as  well  as  to  some  recent,  writers,  bodies 
smaller  than  cells,  but  having  to  cells  a  developmental  relation. 

The  writings  of  Milne-Edwards  gave  general  currency  to  the 
globule  theory ;  but  he  does  not  seem  to  have  deemed  it  necessary 
that  globules  should  be  converted  into  cells  before  proceeding  to 
form  tissues;  but,  as  pointed  out  by  Tyson,  "there  is  little  doubt 
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but  that  many  of  these  so-called  globules  described  by  Edwards 

were  really  cells,  seen  with  indifferent   instruments,  and  further 

distorted  by  the  glare  of  direct  sunlight."* 

On  the  other  hand,  Arnold  and  Baumgartner  recognized  the  cell 

as  an  intermediate  stage  of  develop- 
ment. ''A  cell  was  considered  to  be 
produced  by  the  globules  arranging 
themselves  in  a  spherical  form,  so  as 
to  constitute  a  membrane,  within  which 
o  other  globules  remained,  and  formed 

Fig.  2.-D1AGHAM  OF  THE  GLOBULAR  contents."t     But   they  also  believed 

THEORY,  ACCORDING  TO  ARNOLD  AND  '  "^ 

Baumgartner  (after  Virchow).  that  fibrcs  wcrc  formed  of  elementary 

a.    Fibre     composed    of     elementary    granulcS    drawn   Up  VSX  a  HuC,  aS  shown 
granules    (molecular    granules)    drawn     .        ,  .  ,.  .^.  . 

up  in  a  line.  Ill  the  accompanyuig  diagram  (Jb  ig.  2 ). 

/5.  Cell  with  nucleus  and  spherically-       Concerning  the  so-callcd  ''invest- 

arranged  granules.  ,,  ,,     ^  »>i  i-ir 

ment  or  "cluster  theory,  which  for 
a  time  was  pretty  generally  accepted,  Virchow  says  ''the  upholders 
of  this  theory  imagined  that  originally  a  number  of  elementary 
globules  existed  scattered  through  a  fluid ;  but  that,  under  certain 
circumstances,  they  gathered  together,  not  in  the  form  of  vesicular 
membranes,  but  so  as  to  constitute  a  compact  heap  (jnass,  cluster, — 
Kliimpchen)^  and  that  this  globe  was  the  starting-point  of  all  further 
development, — a  membrane  being  formed  outside  and  a  nucleus 
inside  by  the  differentiation  of  the  mass  by  apposition  or  intussus- 
ception' 'J  (Fig.  3).  This  theory 
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is  a  most  singular  conglomera- 
tion of  truth  and  error :  of  truth, 
in  that  it  concedes  what  we  now 
know  so  well,  namely,  that  the 
membrane   is  not  a  necessary 
part  of  the  living  cell ;  of  error, 
in  that  it  practically  recognizes 
free  cell  development. 
Probably  the   most   strenuous   and   persistent   advocate  of  the 
globular  (or,  to  adopt  his  own  terminology,  the  molecular)  theory 
at  the  present  time  is  Prof.  Bennett,  the  eminent  pathologist  of 
Edinburgh.     His  theory  is  best  given  in  his  own  words:    "The 


Fig.  3. — Diagram  of  the  investment  or 
CLUSTER  theory  (after  Virchow). 

a.  Separate  elementary  granules. 

b.  Heap  (cluster)  of  granules. 

c.  Granule  cell,  with  membrane  and  nucleus. 


*  The  Cell  Doctrine,  p.  24. 


f  Virchow,  Cellular  Pathology,  p.  53. 


JOp.  cit.,p.  53. 
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ultimate  parts  of  organization  are  not  cells  nor  nuclei,  but  the 
minute  molecules  from  which  these  are  formed.  They  possess 
independent  physical  and  vital  properties,  which  enable  them  to 
unite  and  arrange  themselves  so  as  to  produce  higher  forms.  Among 
these  are  nuclei,  cells,  fibres,  and  membranes,  all  of  which  may  be 
produced  directly  from  molecules.  The  development  and  growth 
of  organic  tissues  is  owing  to  the  successive  formation  of  histoge- 
netic  and  histolytic  molecules.  The  breaking  down  of  one  substance 
is  often  the  necessary  step  to  the  formation  of  another;  so  that  the 
histolytic  or  degenerative  molecules  of  one  period  become  the  his- 
togenetic  or  formative  molecules  of  another.  "*  On  the  succeeding 
page  he  adds,  '^As  to  development,  the  molecular  is  the  basis  of  all 
tissues.  The  first  step  in  the  process  of  organic  formation  is  the 
production  of  an  organic  fluid;  the  second,  the  precipitation  in  it 
of  organic  molecules,  from  which,  according  to  the  molecular  law 
of  growth,  all  other  textures  are  derived,  either  directly  or  indi- 
rectly,"— that  is,  with  or  without  the  intervention  of  cells.     (Figs. 
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Fig.  4  (after  Bennett). 
a.  Molecular  structure  of  the  scum  on  its  first  appearance  in  an  annual  infusion. 
^  b.  The  same  six  hours  afterwards ;   the  molecules   separated,  and  the  long  ones  (so-called 
vibrios)  in  active  movement. 

c.  The  same  on  the  second  day. 

d.  Filaments  (so-called  spirilla)  formed  by  aggregation  of  the  molecules  in  the  same  scum  on 
the  third  and  fourth  days,  all  in  rapid  motion  (800  diameters). 


Fig.  5  (after  Bennett). 

a.  Nuclei  imbedded  in  a  molecular  blastema. 

b.  Young  fibre  cells  formed  by  the  aggregation  of  molecules  around  the  nuclei  of  a. 

c.  Cancer  cells, — one  with  a  double  nucleus. 

d.  Histolytic  or  so-called  granule  cells,  breaking  down  from  fatty  degeneration  (250  diameters). 

4  and  5,  copied  from  Bennett's  Lectures,  are  designed  to  illustrate 
his  doctrine.) 


*  Bennett's  Lectures,  p.  ii8. 
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It  will  readily  be  seen  that  the  theory  of  free  cell  development, 
as  originally  stated  by  Wolf  and  modified  by  Schleiden,  and  the 
globular  or  molecular  theory,  are,  practically,  one  and  the  same 
thing, — the  difference  being  in  terms,  not  in  results.  Both  mean 
spontaneous  cell  formation.  Both  alike  deny  that  a  cell  is  necessary 
to  the  development  of  a  new  cell;  but,  while  the  former  comes 
squarely  to  the  point  and  says  what  it  means,  the  latter  makes  use 
of  the  molecule  as  a  sort  of  a  sugar-coat  for  that  unpalatable  dose, 
spontaneity. 

The  remaining  theories  concerning  cell  development,  according 
to  the  classification  already  given,  will  be  considered  in  the  next 
number  of  The  Lens. 

I.  N.  Danforth,  M.D., 

Pathologist  to  St,  Luke's  Hospital, 
Chicazo. 
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III. 
ERICACEAE. 

Gaylussacia,  H.  B.  K.  G.  resinosa,  Torr.  &  Gray;  Glencoe  and 
Calumet;  not  common. 

Vaccinium,  L.  V.  macrocarpon,  Alt. ;  Miller's;  abundant.  V. 
Pennsyivanicu7n,  Lam. ;  Hyde  Park  and  Miller's;  rare  (ZT.  A.  W.). 

Arctostaphylos,  Adans.  A.  ^z/^-^/ri-/,  Spreng. ;  found  sparingly 
near  Reform  School ;  common  near  Miller's. 

Gaultheria,  Kalm.  G.  procumbens,  L. ;  Miller's,  Gibson's, 
and  Michigan  City;  common. 

Cassandra,  Don.  C.  calyculata,  Don. ;  borders  of  sandy  sloughs. 
Miller's,  and  Gibson's;  abundant. 

Pyrola,  Tourn.  P.  rotundifolia,  L. ;  Michigan  City;  rare.  P. 
elliptica,  Nutt. ;  Glencoe  and  Riverside;  rare.  P.  secunda,  L. ; 
Miller's  and  Pine  Station;  rare. 

Chimaphila,  Pursh.  C.  umbellata,  Nutt. ;  Michigan  City  and 
Laporte,  Ind. ;  not  common.  ' 

MoNOTROPA,  L.    M.  tmiflora,  L. ;  Glencoe  and  Riverside;  rare. 

AQUIFOLIACE.E. 
Ilex,  L.  ;  /.  verticillata,  Gray;  Gibson's;  rare.  I.  glabra.  Gray; 
Miller's;  common  (H.A.fV.). 
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Nemopanthes,  Raf.  N.  Canadensis,  DC;  Miller's;  not  com- 
mon. 

PLANTAGINACE/E. 

Plantago,  L.     F.  major,  L. ;  common. 

PRIMULACE^. 

DoDECATHEON,  L.  D,  Meadia,  L. ;  fields  and  copses,  N.,  W., 
and  S. ;  common. 

Lysimachia,  Tourn.  L.  thyrsiflora,  L. ;  Hyde  Park,  E.  of  Wood- 
lawn,  and  near  Ainsworth.  L.  stricta,  Ait. ;  S.  W.  of  Hyde  Park; 
rare.  L.  ciliata,  L. ;  Riverside  and  Harlem,  near  the  river;  com- 
mon. Z.  lanceolata,  Walt. ;  Hinsdale,  near  R.  R.  station,  and  S. 
W.  of  Calmxiet ;  rare.     L.  loiigifolia,   Pursh;  prairies;  abundant. 

Samolus,  L.   S.  Va/erandi,  L,.,  ya.r.  Americanus,  Grsiy;  Tha.tcher; 

rare  (ZT.  ^.  «^). 

LENTIBULACE.^. 

Utricularia,  L.  U'.  vulgaris,  L. ;  sloughs  at  Miller's  and  Gib- 
son's; common.  U.  gibba,'L..  ;  bogs  at  Miller's  ;  rare.  U.  cornuta, 
Michx. ;  Miller's;  common. 

OROBANCHACE^. 

Aphyllon,  Mitchell.  A.  uniflorum,  Torr.  &  Gray;  Glencoe 
and  Riverside;  rare.  A. fasciculatu7n,  Torr.  &  Gray;  sand  hills 
N.  of  Pine  Station  ;  rare. 

SCROPHULARIACE^. 

Verbascum,  L.  v.  Thapsus,  L.  near  Rose  Hill  and  Lake,  Ind. ; 
rare. 

LiNARiA,  Tourn.  Z.  vulgaris,  Mill.  ;  near  Oakland  Station ;  rare. 

ScROPHULARiA,  Toum.     S.  nodosa,  L. ;  common. 

CoLLiNSiA,  Nutt.  C.  verna,  Nutt. ;  S.  of  Thatcher,  near  E.  bank 
of  Desplaines  R.  ;  Riverside,  N.  of  R.R.,  and  on  Fox  R.,  half  a 
mile  N.  of  Aurora;  common. 

Chelone,  Tourn.      C.  glabra,  L. ;  woods  at  Glencoe ;  rare. 

Pentstemon,  Mitchell.  F.  digitalis,  Nutt.  ;  woods  at  River- 
side^  Hinsdale,  and  Calumet ;  common.  F.  pubescens,  Solander  ; 
N.  of  Riverside,  near  W.  bank  of  Desplaines  R. ;  rare. 

MiMULUS,  L.     M.  ringens,  L. ;  ditches;  common. 

Gratiola,  L.    G.  Virginiana,  L. ;  woods  N.  of  Riverside ;  rare. 

Ilysanthes,  Raf.     /.  gratioloides,  Benth. ;  near  Miller's  ;  rara 
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Veronica,  L.  V.  Virginica,  L. ;  prairies ;  common.  V.  Ana- 
gallis,  L.  j  Glencoe  ;  rare.  V.  scuteliata,  L. ;  Riverside  ;  rare.  V. 
arvensiSfL.. ;  Glencoe  and  Winnetka ;  common.  V.  peregrina,Y,.', 
May  wood  ;  common  {^H.  A.W.'). 

BucHNERA,  L.     £.  Americana,  L. ;  Pine  Station  ;  common. 

Seymeria,  Pursh.  S.  macrophylla,  Nutt. ;  on  bank  of  Desplaines 
R.,  N.  of  Riverside;  rare. 

Gerardia,  L.  G.  purpurea,  L. ;  Hyde  Park  and  S. ;  abundant. 
G.  tenuifolia,  Vahl. ;  Glencoe  and  Hyde  Park  ;  not  common.  G. 
quercifolia,  Pursh;  Glencoe  and  Hyde  Park;  common.  G. pedi- 
cularia,  L. ;  with  the  last ;  less  common.  G.  auriculata,  Michx. ; 
just  S.  of  Hyde  Park  Station ;  rare. 

Castilleia,  Mutis.  C.  coccinea,  Spreng. ;  abundant  N.,  S.,  and 
W. ;  the  yellow  variety  common  at  Hyde  Park  and  S. 

Pedicularis,  Tourn.  F.  Canadensis,  L. ;  Glencoe,  Riverside, 
and  Hyde  Park  ;  common.  F.  lanceolata,  Michx. ;  common  S.  of 
Hyde  Park. 

Melampyrum,  Tourn.  M.  Americanum,  Michx. ;  Glencoe  and 
Gibson's;  rare. 

ACANTHACE^. 

Ruellia,  L.  R.  ciliosa,  Pursh  ;  on  M.  C.  R.  R.,  E.  of  Calumet, 
N.  of  Riverside,  W.  side  of  Desplaines  R. ;  rare. 

VERBENACE/E. 

Verbena,  L.  V.  angustifoUa,  Michx.;  N.  of  Riverside;  not 
common.  V.  hastata,  L. ;  common.  V,  urticifolia,  L. ;  woods  at 
Riverside  and  Calumet ;  not  common.  V.  stricta,  Vent. ;  S.  Chicago 
and  Hyde  Park  ;  common.  V.  bracteosa,  Michx. ;  on  I.  C.  R.  R., 
S.  of  Hyde  Park ;  not  common. 

LiPPiA,  L.  L.  lanceolata,  Michx. ;  Harlem ;  abundant  near  Des- 
plaines R. 

Phryma,  L.  F.  leptostachya,  L. ;  woods  at  Palatine,  Riverside, 
and  Calumet ;  common. 

LABIATES. 

Teucrium,  L.  T.  Canadense,  L.  ;  common  W.  a^d  S. ;  the 
white  variety  at  Harlem,  N.  of  R.  R. 

Mentha,  L.  M.  Canadensis,  L. ;  Hyde  Park  and  Calumet ;  not 
common. 

Lycopus,  L.  L.  EuropcBus,  L. ;  Calumet ;  not  common.  L. 
sinuatus,  Benth. ;  with  last. 
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Pycnanthemum,  Michx.  P.  lanceolatum,  Pursh ;  low  prairies  ; 
common. 

Calamintha,  Moench.  C.  glabella,  Benth.,  var.  JVutfallii,  Gray; 
Waukegan,  Hyde  Park,  and  S.  ;  common. 

Hedeoma,  Pers.     H.  piilegioides,  Pers. ;  Glencoe  ;    common. 

MoNARDA,  L.  M.  fistulosa,  L. ;  sandy  soil  N.,  S.,  and  E.  ;  com- 
mon. M.  Bradburiana,  Beck ;  S.  of  Hyde  Park ;  local.  M. 
punctata,  L. ;  N.  of  Lincoln  Park,  Hyde  Park,  Miller's,  and  E. ; 
common. 

Blephilia,  Raf.     B.  hirsuta,  Benth. ;  Palatine ;  rare. 

LoPHANTHUS,  Benth.  L.  nepetoides,  Benth. ;  Harlem,  Riverside, 
and  Calumet ;  common.  L.  scrophularicef alius,  Benth. ;  Harlem  ; 
rare. 

Nepeta,  L.  JV.  Cataria,  L. ;  Lake,  Ind. ;  rare.  N.  Glechoina.^ 
Benth. ;  N.  of  city  limits  ;  rare. 

Dracocephalum,  L.  D.  parvifloruni,  Nutt. ;  Maywood ;  rare 
{H.A.W.). 

Physostegia,  Benth.  P.  Virginiana,  Benth.  j  Hyde  Park  and 
Calumet  \  common. 

Brunella,  Tourn.  B.  vulgaris,  L. ;  common  ;  white  variety  in 
woods  N.  of  Glencoe. 

Scutellaria,  L.  S.  parvula,  Michx. ;  sandy  hills  at  Lake,  Ind. ; 
rare.  S.  galericulata,  L. ;  Glencoe  and  Hyde  Park  ;  not  common. 
S.  lateriflora,  L.     Riverside  and  Calumet  j  common. 

Stachys,  L.  S.  palustris,  L. ;  common.  S.  hyssopifolia,  Michx. ; 
Laporte,  Ind. 

BORAGINACE^. 

Lithospermum,  Tourn.  Z.  latifolium,  Michx. ;  Downer's  Grove 
and  Hinsdale;  rare.  Z.  hirtum,  Hyde  Park  and  Gibson's;  com- 
mon. Z.  canescensy  Lehm. ;  open  prairies ;  abundant.  Z.  lon- 
giflorum,  Spreng. ;  near  Reform  School  Station ;  rare  (ZT.  F. 
Munroe), 

Mertensia,  Roth.  M.  Virginica,  DC.  ;  Riverside  and  Joliet ; 
rare. 

Myosotis,  L.  M.  verna,  Nutt. ;  Riverside,  W.  of  Desplaines 
R.,  and  N.  of  R.  R. ;  not  common. 

EcHiNOSPERMUM,  Swartz.     E.  Lappula,  Lehm. ;  common. 

Cynoglossum,  Tourn.  C.  officinale,  L. ;  Riverside  and  Engle- 
wood ;  common.  C.  Morisoni,  DC. ;  woods  at  Riverside  and 
Calumet;  abundant. 
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HYDROPHYLLACE^. 

Hydrophyllum,  L.  H.  Virginicum,  L. ;  Riverside,  Hinsdale, 
and  W.  j  common.  I£.  appendiculatum,  Michx. ;  Downer's  Grove; 
rare. 

Ellisia,  L.     E.  Nyctelea,  L. ;  Hinsdale ;  not  common. 

POLEMONIACE^. 

PoLEMONiUM,  Tourn.  P.  reptans,  L. ;  common  in  woods  at 
Hinsdale. 

Phlox,  L.  P.  glaber7'ima,  L. ;  prairies  S.  and  S.  W.  of  Hyde 
Park ;  not  common.  P.  pilosa,  L. ;  prairies  ;  abundant.  P.  diva- 
ricata,  L. ;  common  in  woods  at  Riverside  and  Calumet.  P.  bifida, 
Beck.;  Hyde  Park,  S.,  and  S.  E.,  near  the  lake;  abundant. 

CONVOLVULACE^. 

Ipomcea,  L.  L  pandurata,  Meyer ;  Riverside,  N.  of  R.  R. ; 
rare  i^H.  F.  J/.). 

Calystegia,  R.  Br.  C.  sepium,  R.  Br. ;  Riverside  and  Calumet ; 
common.  C.  spithamcea,  Pursh;  Hinsdale,  E.  of  R.  R.  station; 
rare. 

CuscuTA,  Tourn.  C.  Gronovii j 'WiWdi. ',  Glencoeand  Hyde  Park; 
common. 

SOLANACE.E. 

SOLANUM,  Tourn.  S.  nigru7n,'L.',  roadsides;  common.  S.  Caro- 
line7tse,  L. ;  near  Union  Stock-Yards  {H.  A.  W.). 

Physalis,  L.  p.  viscosa,  L. ;  Glencoe,  Riverside,  and  Hyde 
Park;  common.  P.  Pennsylvaftica,!^. ',  Riverside  and  Hyde  Park  ; 
common  ;  var.  lane eo lata,  Gray  ;  abundant  near  Miller's. 

Datura,  L.     D.  Stramoniu?n,  L. ;  waste  places ;  common. 

GENTIANACE^. 

Sabbatia,  Adans.  S.  angularis,  Pursh;  abundant  on  shores  of 
sandy  sloughs  at  Miller's. 

Erythr^a,  Pers.  E.  Cenfaurittm,  Pers. ;  S.  of  Michigan  City, 
on  road  to  Laporte  ;  local. 

Gentiana,  L.  G.  gitijique flora,  Lam. ;  Glencoe  and  Riverside  ; 
common.  G.  crinita,  Froel. ;  Glencoe  and  Hyde  Park;  abundant. 
G.  detonsa,  Fries;  Graceland  {H.  A.  W.').  G.  alba,  Muhl. ;  Riv- 
erside ;  rare.  G.  Andrewsiij  Griseb. ;  Glencoe  and  Riverside ; 
common. 
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Menyanthes,  Tourn.  M,  trifaliata,  L. ;  Hinsdale  and  Hyde 
Park,  E-  of  Woodlawn  ;  common. 

APOCYNACEiE. 

Apocynum,  Tourn.  A.  androsceinifoliuMy  L. ;  Riverside,  Hyde 
Park,  and  S. ;  common.  A.  cannabinum^  L. ;  Glencoe,  Riverside, 
Hyde  Park,  and  S. ;  common. 

ASCLEPIADACEiE. 

AscLEPiAS,  L.  A.  cornuti,  Decaisne  ;  Hyde  Park ;  common.  A 
Sullwantii,  ^ugtlxn. ;  Riverside,  W.  of  Desplaines  R.  and  Calumet 
S.  and  E.  of  R.  R-  station ;  common.  A.  phytolaccoides,  Pursh 
in  cemetery  near  Lincoln  Park ;  rare.  A.  purpurascens,  L. ;  Riv 
erside,  W.  of  Desplaines  R. ;  not  common.  A.  incarnata,  L. 
Hyde  Park  and  S. ;  common.  A.  obtusifolia^  Michx. ;  on  I.  C.  R.  R. 
at  Hyde  Park  and  N. ;  not  common.  A.  tuberosa,  L. ;  sandy  soil 
N.,  S.,  and  S.  E. ;  abundant.  A.  verticillatay  L. ;  N.  of  Lincoln 
Park  and  at  Miller's  ;  not  common. 

AcERATES,  Ell.  A.  viridiflora.  Ell. ;  N.  of  Lincoln  Park  and  S. 
of  Hyde  Park;  not  common.  A.  longifoUa^  Ell.;  Riverside  and 
Hyde  Park;  common. 

OLEACE^. 

Fraxinus,  Tourn.  F.  Americana,  L. ;  Desplaines  R.,  at  May- 
wood  ;  common  {H.  A.  IV.), 

ARISTOLOCHIACE.E. 

AsARUM,  Tourn.  A.  Canadense,  L. ;  Riverside,  in  woods  W.  of 
Desplaines  R.  and  N.  of  R.  R. ;  rare. 

PHYTOLACCACE^. 

Phytolacca,  Tourn.  P.  decandra,  L. ;  near  Union  Stock- Yards 
{H.  A.JV.)  and  Harlem  ;  rare. 

CHENOPODIACE^. 

ChenopodiuiM,  L.  C.  album,  L. ;  common.  C.  glaucum,  L. ; 
common  in  streets  (If.  A.  IV.).  C.  urbicwn,  L. ;  more  rare  than 
last.  C.  hybridum,  L. ;  waste  places  in  city.  C.  Botrys,  L. ;  Lake, 
Ind.,  and  along  lake  shore;  not  common. 

Atriplex,  Tourn.  A.  patula,  L. ;  var.  hastata,  L. ;  along  Archer 
Avenue;  local  (If.  A.  W.), 
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CoRisPERMUM,  Ant.  Juss.  C  hyssopifolium,  L. ;  sand  of  lake 
shore  j  abundant. 

AMARANTACEiE. 

Amarantus,  Tourn.  A.  refroflexus,  L. ;  waste  places ;  common 
{H.  A.W.).  A.  albus,  L. ;  May  wood,  common  ;  lake  shore,  not 
common  {H.  A.  W.).  A.  spinosus,  L. ;  introduced  sparingly  on 
R.  R.,  near  Union  Stock-Yards  (^H.  A.  HQ. 

MoNTELiA,  Moq.  Af.  tamariscina,  Gray;  on  Desplaines  R.  and 
near  Lincoln  Park  {H.  A.  JV.), 

POLYGONACE.E. 

Polygonum,  L.  jP.  amphibium,  L. ;  near  Lincoln  Park  and  S. 
of  Hyde  Park;  common.  P.  Virginianum,  L. ;  Riverside,  N.  of 
R.  R. ;  not  common.  P.  articulatum,  L.  ;  sand  hills  at  Michigan 
City.  P.  Convolvulus,  L. ;  Riverside  and  Calumet ;  common.  P. 
orientale,  L. ;  fields  near  C.  B.  &  Q.  R.  R  {H.  A.  W?).  P.  Penn- 
sylvanicuniy  L. ;  Archer  Avenue;  common  {II.  A.  IV.).  P.  incar- 
natum,  Ell. ;  with  last  {H.  A.  W.).  P.  Persicaria,  L. ;  common. 
P.  Hydropipei',  L. ;  Graceland  {H.  A.  W.).  P.  Hydropiperoides, 
Michx. ;  Graceland  {H.A.  IV.).  P.  aviculare,  L. ;  common;  var. 
ei'ectum ;  on  L  C.  R.  R. ;  rare  (yll.  A.  W.).  P.  sagittatuniy  L. ; 
near  Miller's;  rare  {H.A.  W.).  P.  dumetoruniy  L. ;  var.  scan- 
dens ,  Oxd^y  \  Thatcher;  along  R.  R  {H.A.  FV.), 

RuMEX,  L.  P.  Acetosella,  L. ;  common  ;  R.  orbiculatus,  Gray  ; 
Thatcher ;  not  common  {H  A.  W.). 

LAURACE^. 

Sassafras,  Nees.  S.  officinale,  Nees. ;  Miller's  and  Gibson's; 
common. 

EL^AGNACE^. 

Shepherdia,  Nutt.  S.  Canadensis,  Nutt. ;  Glencoe  and  Pine 
Station  ;  common. 

SANTALACE/E. 

CoMANDRA,  Nutt.     C.  umbellata,  Nutt. ;  Glencoe,  Riverside,  and 

Hyde  Park ;  common. 

H,  H.  Babcock. 
Chicago. 
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THE  MARKINGS  OF  THE   TEST  PODURA  SCALE. 

Very  nearly  a  year  ago  I  had  the  honor  of  reading  a  paper  on 
Podura  before  the  American  Microscopical  Society  of  the  City 
of  New  York,  in  which  I  tried  to  show  that,  so  far  as  I  could  satisfy 
myself,  the  new  ideas  respecting  the  *'Bead  Theory"  were  at  fault. 
Since  the  reading  of  the  paper  just  referred  to,  I  have  instituted  a 
number  of  experiments,  and  hope  they  may  throw  some  little  light 
upon  the  structure  of  the  ''Podura  Scale." 

In  the  first  place,  I  will  briefly  state  my  views,  as  expressed  in 
June,  1 87 1.  There  are,  I  believe,  some  species  of  Podura  that  are 
scaleless,  and  are  clothed  with  hairs, — compound  hairs  \  that  is,  the 
hairs  are  covered  by  projections,  usually  in  considerable  number  at 
one  end,  where  they  form  a  brushlike  arrangement.  In  fact,  all  the 
species  of  Podura  that  I  have  met  with  possess  analogous  hairs  to  a 
greater  or  less  degree.  It  is,  then,  my  purpose  to  try  and  establish 
some  points  of  similarity  in  structure  between  the  hairs  and  scales 
themselves.  If  we  agree  that  these  compound  hairs  are  covered  by 
epithelial  scales,  as  are  hairs  of  other  animals,  why  should  not  the 
^^ scales'"^  also  be  covered  with  like  structures?  As  it  is  my  belief 
at  the  present  time  that  in  the  Test  Podura  scale,  as  well  as  that  of 
the  Degeeria,  the  structure  of  hair  and  scale  is  alike,  I  will  give  the 
points  which  have  caused  this  opinion.  There  is  no  doubt  that  the 
epithelial  scales  on  the  hairs  of  L.  curvicollis  and  Degeeria  domes- 
tica  bear  a  great  similarity  to  the  markings  on  the  scales  themselves. 
They  are  of  the  same  shape,  and  I  have  in  several  instances  made 
measurements  which  showed  the  coincidence  in  size  between  the 
"  spines"  on  the  hairs  and  those  of  the  scales.  It  is  comparatively 
easy  to  obtain  isolated  spines  from  the  hairs,  and  these  when  viewed 
by  central  illumination  present,  as  I  have  stated,  an  appearance 
identical  with  the  so-called  spines  of  the  scales.  If  unilateral  illu- 
mination be  employed,  a  beading  is  also  seen  on  the  spines  separated 
from  the  hairs,  although  I  have  never  been  able  to  produce  the 
^'varicosities"  as  well  as  when  they  were  attached  to  and  lying  upon 
the  hair  itself.  Having  satisfied  myself  as  to  this  fact,  the  next 
thing  to  do  was  to  separate  the  spines  from  the  scales.  I  accidentally 
came  into  possession  of  a  slide  oi  Degeeria  domestica  scales,  mounted 
by  J.  Beck,  of  London,  I  believe.  Here,  on  this  slide,  I  perceived 
to  my  great  satisfaction  a  fractured  scale,  which  showed  the  spines 
projecting  beyond  the  broken  edge,  some  of  them  bent  and  dis- 
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torted,  and  what  were  evidently  places  from  which  others  were  torn. 
At  a  short  distance  from  the  broken  scale  I  beheld  isolated  spines 
just  like  those  on  the  scale,  the  measurements  of  which  corresponded 
to  the  size  of  those  attached  to  the  scale.  These  separate  spines  I 
have  repeatedly  seen  as  rows  of  beads  when  unilateral  illumination 
was  resorted  to,  and  the  projecting  spines  from  the  broken  margin 
of  the  scale  exhibited  the  beading  under  similar  conditions. 

Dr.  J.  J.  Woodward,  of  the  Army  Medical  Museum,  Wash- 
ington, on  receiving  from  me  some  photomicrographs  that  I  made 
of  the  appearances  with  central  light,  wrote  me  that  he  was  of 
opinion  that  the  free  spines  came  from  some  of  the  compound  hairs 
that  might  be  upon  the  slide.  Now,  even  granting  this  to  be  so, 
the  projecting  spines,  their  being  beaded  under  oblique  light,'  the 
beading  of  the  free  spines,  seem  to  point  to  the  fact  that  there  is 
something  yet  to  be  accounted  for  that  the  theory  of  beads  leaves 
untouched.  This,  then,  represents  the  state  of  the  case  and  con- 
clusions which  I  incorporated  in  my  paper  nearly  a  year  ago.  Since 
then  I  have  secured  some  specimens  of  Degeeria,  and  continued  my 
experiments, — imperfectly,  it  is  true,  as  time  could  not  be  spared 
for  exhaustive  research  in  this  direction. 

I  selected  specimens  of  scales  that  were  not  mixed  with  hairs,  and 
that  showed  no  free  spines,  and,  placing  these  in  such  a  manner  that 
the  discharge  from  a  Leyden  jar  could  be  brought  to  bear  upon 
them,  not  only  tore  to  pieces  the  scales,  but  scattered  the  spines  far 
and  wide.  Again,  by  means  of  crushing  in  a  small  agate  mortar, 
and  even  on  the  slide  itself,  by  pushing  about  the  covering-glass 
with  the  handleof  a  dissecting-needle,  I  have  fractured  a  scale  in  such 
a  manner  that  the  spines  lay  free  and  side  by  side  with  the  broken 
scale.  What  more  is  wanting  to  show  that  hairs  and  scales  are  of  a 
similar  structure  ? — the  hair  consisting  of  a  shaft,  upon  the  surface  or 
exterior  of  which  are  attached  spinelike  epithelial  cells;  the  scale, 
of  a  flattened  shaft,  so  to  speak,  covered  by  analogous  structures. 

I  may  state  that  the  scales  or  even  hairs  from  the  live  insect  are 
not  in  a  fit  condition  to  break ;  they  are  too  pliable  and  tough,  so 
that  I  have  not  succeeded  in  doing  anything  in  the  way  of  breaking 
when  the  scales  were  in  this  state.  By  carefully  drying  in'an  ordi- 
nary drying-oven,  such  as  is  used  in  chemical  laboratories  for  drying 
precipitates,  etc.,  the  scales  become  much  more  brittle,  and  the 
greasy  substance  that  can  be  pressed  from  them  while  fresh  entirely 
disappears  through  the  agency  of  a  gentle  and  continued  heating. 
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It  will  require  a  discharge  of  some  force  to  break  off  the  spines, 
and  several  discharges  in  rapid  succession  will  give  best  results. 

As  it  is  desirable  to  examine  the  scales  immediately  after  the  action 
of  the  spark,  some  arrangement  similar  to  that  used  in  Germany  for 
acting  upon  tissues  with  the  induced  current  is  most  convenient. 
A  rather  thick  glass  slide,  with  two  pieces  of  tin-foil  pasted  upon 
it  at  a  distance  apart  just  sufficient  to  allow  of  the  passage  of  the 
spark,  with  the  scales  in  the  pathway  of  the  discharge  covered  by 
another  slide  or  strong  cover  glass,  will  make  a  simple  and  eff"ective 
instrument.  It  must  not  be  supposed  that  the  blowing  off"  of  the 
spines  is  to  be  accomplished  at  every  attempt.  I  find  that  when 
the  spark  passes  across  the  scale  from  side  to  side,  so  as  to  strike 
the  spines  on  their  lateral  surfaces,  the  chances  are  best  of  rending 
off  the  spines.  Many  attempts  must  fail,  and  many  a  fine  ''Test 
Podura"  will  have  to  be  sacrificed,  as  the  scales,  either  untouched 
or  in  fragments,  will  be  oftentimes  scattered  to  such  an  extent  that 
only  here  and  there  on  the  slide  can  one  be  found;  and  then  to 
mount  the  individual  on  a  clean  slide  with  thin  cover,  in  order  to 
examine  with  higher  powers,  is  a  very  difficult  matter. 

The  accompanying  photomicrographs  are  from  the  specimen  of 
broken  Degeeria  scale  I  have  described  above.  The  picture  was 
made  in  June,  1871 ;  it  gives  a  perfectly  clear  idea  of  what  is  shown 
by  the  effect  of  electricity.  I  must  state  that  I  had  no  intention 
of  making  public  these  investigations  until  I  produced  a  photograph 
from  a  specimen  acted  upon  by  electricity;  but  as  the  time  when 
release  from  other  duties  seemed  at  a  greater  distance  as  each  month 
passed  by,  I  have  concluded  to  give — imperfectly,  I  own,  but  to  me 
at  least  most  conclusively — the  reason  why  our  old  friends  the 
''spines"  should  not  be  superseded  by  "beads."  It  is  for  others, 
possessed  of  more  leisure,  to  determine  what  may  be  the  exact 
structure  of  the  scale;  and  it  is  only  with  this  hope  that  these  few 
items  have  been  offered,  as  possibly  they  might  be  of  assistance  to 
those  still  at  work  upon  the  "  Podura  markings." 

The  illustration  is  a  combined  and  reduced  copy  from  two  of  my 
negatives  oi  D.  do?nesttca,  —  one  photograph  of  the  broken  scale, 
the  other  of  the  free  spines.  The  process  resorted  to  was  very  much 
the  same  as  that  described  by  Dr.  Woodward  in  the  April  number 
of  this  journal.  The  pictures  were  taken  with  a  Wales  one-twenty- 
sixth  immersion. 

y.   W.  S.  Arnold,  A.M.,  M.D. 
New  York,  May  18,  1872. 
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CONSPECTUS    OF  THE  FAMILIES  AND    GENERA 

OF  THE  DIATOMACEjE. 

III. 

INDEX   TO    SYNONYM   REGISTER. 


Achnanthes,  14,  18,  4.5,  78. 
Achnanthidium,  IJf.. 
Actinella,  51. 
Actinocyclus,  98. 
Actinodiscus,  ^'^. 
Actinogonium,  87. 
Actinophenia,  85. 
Actinoptychus,  84,  85,  98,  105. 
Amphicampa,  11,  20. 
Atnphipeiitas,  78. 
Amphipleura,  8,  1. 
Amphiprora,  11. 
Amphitetras,  78,  88,  105. 
Amphora,  i,  7,  11. 
Anauliis,  75,  7Jf. 
Anortheis,  16. 
Arachnoidiscus,  106. 
Arthrogyra,  72. 
Asterionella,  29. 
Asterodisais,  91. 
Asterolampra,  91. 
Astero772phaius,  91. 
Attheya,  43. 
Aulacocystis,  8. 
Aulacodisciis,  80,  88. 
Aiilacosira,  72. 
Auliscus,  79,  83. 


Bacillaria,  3,  6,  7,  30, 

39,  41,  55. 
Bacteriastrum,  62. 
Bangia,  7 ,  8. 
Berkeleya,  7 ,  8. 
Biblarium,  47,  7. 
Biddulphia,  78,  73. 
Brachysira,  1. 
Brightwellia,  93. 


?,  36, 


Calodiscus,  54-  < 

Campy iodiscus,  54- 
Campyloneis,  48. 
Campylostilus,  30,  37. 
Cera7nium,  14- 
Ceratoneis,  2,  4,  7,  9,  30. 
Ceratulus,  78. 
Cestodiscus,  82,*  110, 
Chaetoceros,  62. 
Cladogramma,  89. 
Clavularia,  50. 
Climacidiwn,  20. 
Climacodiwn,  76. 
Climaconeis,  37. 
Climacosira,  4^- 
Climacosphenia,  37. 
Cocconeis,  17,  7,  14,  15,  16,27, 
48,  54. 

Cocconema,  3. 

Colletonema,  7 ,  9. 

Conferva,  7,  I4,  20,  32,  36,  39, 

41,  46,  72,  73,  78. 
Corinna,  77. 
Coronia,  54- 
Coscinodiscus,  no,  79,  83,  95, 

98,  108. 
Coscmophoena,  72. 
Cosmiodiscus,  88. 
Grasped odiscus,  95,  90,  91,  93, 

96. 
Grasped oporus,  81. 
Craticula,  5. 
Creswellia,  107. 
Cry  sta  Ilia,  13. 
Ctenophora,  30.  ^ 

Gyclotella,  97,  72,  96,  102,  105. 
Cylindrotheca,  55. 


Note. — The  figures  indicate  the  number  in  the  Synonym  Register.  Names  of  abolished 
genera  are  printed  in  italics.  Figures  in  italics  opposite  to  admitted  genera,  indicate  places 
where  the  name  is  used  as  a  synonym. 
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Cymatopleura,  49. 

CyjJtatosira,  32. 

Cymbella,  3,  1,  2,  6,  7,  9,  i^, 

19,  55,  97. 
Cyitibophora,  S. 
Cymbosira,  1^. 
Cystopleura,  19, 

Dendrella,  IS. 

Denticella,  36,  78. 

Denticula,  35,  21,.,  25,  36,  Jf2,  ^9, 

Desmogonium,  52,  30. 

Diadesmis,  23,  7. 

Diatoma,  36,  U,  29,  30,  32,  33, 

39,  J^l,  4.6,  73,  78. 
Diatomella,  40. 
Dickieia,  Jf,  7 ,  Jfi. 
Dicladia,  57. 
Dictyolampra,  91. 
Dictyopyxis,  108,  72. 
Dimeregramma,  25,  32,  36. 
Dioffiphala,  13. 
Diploneis,  7 . 
Dhcoplea,  97,  105^ 
Discosira,  72. 
Disiphonia,  Jfi. 
Ditylum,  60. 
Donkinia,  11. 
Doryphora,  7,  27,  3^. 
JDruridgia,  72. 

Echinaria,  30. 

Echinella,  3,  13,  U,  30,  33,  36. 

Encyonema,  3,  9. 

Endictya,  72. 

Endosigma,  9. 

Endostauriim,  6. 

Entogonia,  78. 

Entomoneis,  11. 

Entopyla,  'Ti^,  18. 

Epithemia,  19. 

Eucampia,  76. 

Euceratoneis,  2. 

Eumeridion,  36. 

Eunotia,  20,  2,  19,  35,  55. 

Eunotogramma,  75. 

Euodia,  10 1,  75,  99. 

Euphyllodium,  3Jf. 


Eupleuria,  18,  38. 
Eupodiscus,  83,  78,  79,  98,  110. 
Excentron,  91. 
Exilaria,  20,  30,  33,  36. 

Ealcatella,  7,  I4,  30. 

Eenestrella,  79. 

Fibula,  28. 

Fragilaria,  32,  20,  23,  36,  4I,  45, 

46,  72. 
Frustulia,  1,  3,  4,  7,  8,  I4,  17, 

19,  30,  33,  36,  49,  55,  97, 

Gallionella,  72,  78, 
Gephyria,  18,  38. 
Gloeonema,  3. 
Gloionema,  7 ,  9. 
Glyphodesmis,  21. 
Glypho discus,  79. 
Gomphogramma,  42. 
Gomphonella,  13. 
Gomphonema,  13,  3,  12,  28,  30,. 

33. 
Gomphonitzschia,  55. 
Go7iiothecitmi,  59,  62,  101. 
Grallatoria,  30. 
Grammatonema,  32. 
Grammatophora,  41,  49- 
Grainmonema,  .32. 
Grunowia,  36. 
Grymia,  60. 
Gyrosigma,  9. 

Halionyx,  85,  105. 
Heibergia,  78. 
Heliopelta,  ^6,  85. 
Hemiaulus,  77. 
Hemidiscus,  99,  101, 
Hemiptychus,  106. 
Hercotheca,  61. 
Heteroca7npa,  20. 
Heterodictyon,  92. 
Heteromphala,  24. 
Heterostephania,  82. 
Himantiditmi,  20,  23, 
Homoeocladia,  8,  55. 
Hyalodiscus,  96,  72. 
Hyalosira,  44->  4^- 
Hydros  era,  74i  78. 
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Hystrix,  30. 

Insilella,  72,  78. 
Isthmia,  73,  8,  78. 

Licmophora,  33,  13,  30. 

Liostephania,  87. 
Liparogyra,  71. 
Liradiscus,  104,  90, 
Lithodesmium,  76. 
Lunularia,  3. 
Lysicyclia,  72,  96. 
Lysigonium,  72. 

Margaritoxon,  18. 

Mas  to  discus,  79. 

Mastogloia,  4,  15,  17. 

Mastogonia,  90,  89. 

Melosira,  72,  36,  ^9,  90,  9 J/.,  96, 

97. 
Meridion,  33,  36. 
Micr omega,  7 . 
Monema,  3. 
Monneina,  7 . 
Monograjnma,  IJf. 

Naunema,  7 ,  8. 

Navicula,  ^,1,2,  3,  4,  5,  6,  8,  9, 

11,  U,  17,  19,  23,  30,  39,  ^7, 

49,  5Jf,  55. 
Nematoplata,  32,  72. 
Nitzschia,  55,  53. 
Nitzschiella,  55. 

Odontella,  78. 
Odontidium,  25,  32,  36. 
Odonto  discus,  110. 
Omphalopelta,  8J/.. 
Omphalopsis,  22. 
Oj7tphalotheca,  59. 
Oncosphenia,  36. 
Ophidocampa,  20. 
Orthoneis,  15. 
Orthosira,  72,  97. 
Oscillaria,  55. 

Palmeria,  100. 
Paralia,  72. 
Pentapodiscus,  83. 


Peponia,  64. 
Peripiera,  57,  59. 
Peristephania,  107. 
Perithyra,  82. 
Perizonia,  7. 
Peronia,  28. 
Phlyctenia,  7. 
Pinnularia,  Jf,  6,  7_,  55. 
Plagiodiscus,  51/.. 
Plagiogramma,  24. 
Pleurodes7nium,  7Jf. 
Pleurosigma,  9,  10,  11. 
Pleurosiphonia,  Jf,  7. 
Pleurosira,  78. 
Pleurostaurum,  6. 
Podocystis,  34. 
Pododiscus,  72,  83. 
Podosira,  72,  96. 
Podosphenia,  33. 
Polyinyxus,  85. 
PorocycUa,  71. 
Porodiscus,  94,  72. 
Porpeia,  78. 
Pritchardia,  55. 
Pyxidicula,  103,  95,  97,  108, 

109. 
Pyxilla,  67,. 

Raphoneis,  27. 
Rhabdonema,  46. 
Rhabdosira,  30. 
Phaphidoglcea,  7,  8. 
Rhiphidophora,  38. 
Rhizonotia,  1. 
Rhizosolenia,  56,  1. 
Rhoikoneis,  7 ,  IJf. 
Rhoikosigma,  9. 
Rhoikosphenia,  12. 
Rimaria,  30. 
Rosoria,  72. 
Rutilaria,  67. 
Rylandsia,  91. 

Scalprum,  9. 

Scapha,  18. 

Scaphularia,  30. 

Sceptroneis,  30. 
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MICROSCOPICAL  MEMORANDA,  FOR  THE    USE  OF 

PRACTITIONERS   OF  MEDICINE. 

II. 

The  first  of  these  memoranda  on  histological  methods  appeared 
in  the  January  and  April  numbers  of  The  Lens,  and  described  the 
methods  employed  at  the  Army  Medical  Museum  for  making  thin 
sections  of  the  soft  tissues,  staining  them  with  carmine,  and  mount- 
ing them  permanently  in  Canada  balsam.  The  method  of  mounting 
the  soft  tissues  in  balsam  there  described  is  equally  applicable  to 
preparations  stained  by  imbibition  with  nitrate  of  silver,  chloride 
of  gold,  and  osmic  acid,*  reagents  which  have  of  late  proved 
extremely  useful  in  many  histological  researches,  and  which  may 
indeed  be  regarded  as  indispensable  to  the  right  comprehension  of 
certain  of  the  tissues.  The  present  memorandum  will  be  limited 
to  a  brief  account  of  the  use  of  nitrate  of  silver,  leaving  the  con- 
sideration of  the  other  reagents  named  to  a  subsequent  paper. 

On  the  Imbibition  of  the  Tissues  with  Nitrate  of  Silver. 

This  method  of  preparation,  which  may  be  said  to  rank  next 
after  carmine  imbibition  in  histological  importance,  was  first  made 
public  by  Dr.  F.  von  Recklinghausen,  of  Berlin,  in  i860,  and  was 
yet  more  fully  described  by  Professor  His,  of  Basel,  during  the 
following  year.  It  is  substantially  as  follows:  Portions  of  tissue 
soaked  in  dilute  silver  solutions  are  blackened  by  the  action  of 
light ;  different  parts  are  differently  acted  upon,  and  the  appear- 
ances thus  produced  in  many  tissues  are  quite  as  beautiful  and  in- 
structive as  those  resulting  from  imbibition  with  carmine. 

It  has  long  been  known  that,  after  contact  with  nitrate  of  silver 
or  its  solutions,  the  hands  of  physicians,  photographers,  and  others 
are  often  disfigured  by  unsightly  black  stains  resulting  from  the 
reduction  of  the  silver  salt  in  contact  with  the  surface  of  the  skin 
by  the  action  of  light.  When  these  stains  are  examined  with  the 
microscope,  it  is  found  that  the  black  deposit  exists  chiefly  between 
the  epithelial  cells,  or  at  least  in  their  peripheries,  so  that 'the  shape 
of  the  elements  is  distinctly  mapped  out.  The  investigations  of 
Recklinghausen  and  His  have  shown  that  a  similar  reaction  takes 

*  Glass-stoppered  phials,  contaming  one  per  cent,  solutions  of  these  reagents  for  the  use  of 
microscopists,  can  be  obtained  of  J.  W.  Queen  &  Co.,  924  Chestnut  Street,  Philadelphia,  Pa. 
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place  whenever  an  epithelial  surface  properly  acted  on  by  a  dilute 
silver  solution  is  exposed  to  the  light,  and  that  this  is  true  for  the 
endothelium  of  the  heart  and  blood-vessels,  for  the  lymphatics,  and 
the  serous  sacs  generally,  as  well  as  for  the  skin  and  mucous  mem- 
branes. 

A  solution  of  one  part  of  chemically-pure  nitrate  of  silver  in 
four  hundred  parts  of  distilled  water  (by  weight)  is  perhaps  most 
generally  useful,  though  stronger  solutions  may  be  needed  for 
special  cases.  The  bottle  should  be  covered  with  yellow  paper,  to 
exclude  the  light. 

For  the  investigation  of  the  serous  membranes  and  other  large 
epithelial  surfaces,  it  is  merely  necessary  to  pour  a  little  of  the 
solution  upon  the  piece  selected  for  examination,  or  to  brush  the 
surface  lightly  with  a  camel' s-hair  pencil  dipped  in  the  reagent. 
The  piece  is  then  thoroughly  washed  with  distilled  water  and  ex- 
posed to  the  light,  preferably  to  the  direct  rays  of  the  sun.  To 
obtain  the  best  effects,  the  tissue  should  be  taken  just  after  death,  or 
at  least  should  be  as  fresh  as  possible.  It  should  be  laid  in  a  little 
distilled  water,  in  pure  glycerine,  or  in  alcohol,  during  its  exposure 
to  the  sunlight.  The  result  may  be  regarded  as  satisfactory  if,  after 
a  few  minutes'  exposure,  the  boundaries  of  the  cells  are  everywhere 
mapped  out  with  delicate  black  lines  without  other  visible  black 
deposits,  either  on  the  surface  or  in  the  substance  of  the  tissue. 

If  the  same  solution  is  injected  into  the  blood-vessels  or  the  lym- 
phatic trunks,  a  similar  effect  is  produced,  provided  the  parts  are 
sufficiently  thin  and  transparent  to  permit  a  prompt  exposure  to  the 
light.  The  urinary  bladder,  mesentery,  lungs,  lymph-sacs,  skin, 
and  other  parts  of  the  frog  offer  excellent  materials  for  this  method. 
The  blood-vessels,  however,  are  apt  to  contract  irregularly  when 
thus  injected  just  aiter  death,  and  for  the  display  of  their  endothe- 
lium it  is  perhaps  best  to  employ  the  solution  of  gelatine  and  silver 
described  by  Dr.  N.  Chrzonszczewsky,  of  Charcow.  Half  an  ounce 
of  fine  gelatine  is  dissolved  in  four  ounces  of  distilled  water,  and 
to  this  is  added  a  solution  of  one  scruple  of  nitrate  of  silver  in  two 
fluidrachms  of  distilled  water.  This  fluid  is  to  be  injected  warm, 
like  any  other  injection-fluid  containing  gelatine.  The  syringe 
should  be  of  silver,  or  of  hard  rubber  with  a  silver  nozzle.  The 
precise  quantity  of  gelatine  must  vary  somewhat  with  its  quality, 
the  point  being  to  use  a  fluid  which  will  gelatinize  handsomely  when 
cold  ;  the  vessels  are  thus  kept  handsomely  distended,  and  are  con- 
sequently better  suited  for  examination  under  the  microscope. 
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The  endothelium  of  the  mmute  blood-vessels  and  of  the  lymphatic 
capillaries  of  thin  membranes  may,  moreover,  be  perfectly  well 
mapped  out  without  injection,  by  simple  imbibition.  To  produce 
this  effect,  a  small  piece  of  the  membrane,  taken  as  fresh  as  possi- 
ble, should  be  immersed  in  a  quarter  per  cent,  solution  of  nitrate 
of  silver,  in  which  it  should  be  allowed  to  remain  in  a  shady  place 
from  a  few  seconds  to  a  few  minutes,  the  time  of  its  removal  being 
indicated  by  a  slight  milky  opacity  of  the  piece  making  its  appear- 
ance. It  is  then  washed  and  exposed  to  the  light,  as  described 
above,  when  it  will  be  found,  if  the  operation  has  been  successful, 
that  the  endothelium  of  the  blood-vessels  and  of  the  lymphatics  has 
been  mapped  out  precisely  as  if  they  had  been  injected  ;  moreover, 
if  there  is  an  epithelium  upon  the  surface  of  the  piece,  this  will  be 
mapped  out,  and  certain  striking  appearances  are  to  be  observed 
also  in  the  connective  tissue,  to  which  reference  will  be  made 
presently.  This  application  of  the  process  is  particularly  beautiful 
and  instructive  when  applied  to  the  central  tendon  of  the  diaphragm 
of  the  rabbit,  the  pericardium  of  the  dog,  and  other  like  mem- 
branes. It  is  unfortunately  not  so  uniformly  successful  as  the  direct 
application  to  epithelial  surfaces  by  washing  or  injection. 

Still  more  rarely  fortunate,  though,  when  so,  particularly  instruct- 
ive, are  imbibitions  of  thin  sections  made  with  the  knife  or  razor. 
These  are  best  made  from  frozen  tissues.  A  piece  of  moderate  size 
is  wrapped  up  in  thin  india-rubber  cloth  or  bladder  to  exclude  the 
brine,  and  immersed  in  a  freezing-mixture  of  ice  and  salt.  When 
it  has  become  quite  solid  it  is  taken  out  and  cut  with  a  razor  or 
knife  rendered  cold  by  immersion  in  the  same  mixture.  The  sec- 
tion-cutter described  in  a  former  article  {see  January  number^  if 
used,  should  be  chilled  in  the  same  manner.  Very  beautiful  sec- 
tions can  thus  be  prepared  which  are  admirably  suited  for  carmine 
imbibitions.  To  stain  them  with  silver,  they  are  treated  like  the 
portions  of  thin  membranes  just  described.  It  was  thus  that  Dr. 
Karl  Koester,  of  Wlirzburg,  produced  the  preparations  by  which  he 
showed  that  the  '^  cell-cylinders"  of  epithelial  cancer  are  contin- 
uous with  the  lymphatic  vessels  of  adjacent  parts.  The  subject  I 
have  recently  discussed  elsewhere.*  ' 

Dr.  E.  M.  Schaeffer,  one  of  the  assistants  in  the  microscopical 
section  of  the  Museum,  has  recently  suggested  a  modification  of 

*  Report  to  the  Surgeon-General  of  the  Army  on  the  Minute  Anatomy  of  Two  Cases  of  Cancer. 
Washington,  1872, 
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method  by  which  the  results  of  the  imbibitions  of  sections  and  of 
thin  membranes  are  rendered  much  more  certain  and  uniform.  Dr. 
Schaeffer  has  observed  that  if  the  pieces,  taken  as  fresh  as  possible, 
are  macerated  for  a  few  minutes  in  a  dilute  solution  of  common 
salt  (say  about  five  per  cent.),  and  then,  after  rinsing  in  distilled 
water,  treated  with  the  silver  solution  as  above  described,  the  num- 
ber of  failures  is  comparatively  few  in  the  case  of  thin  membranes, 
and  even  in  the  case  of  sections  success  is  attained  much  more  fre- 
quently than  by  the  ordinary  method. 

This  mode  of  using  the  solution  of  common  salt  must  not  be 
confounded  with  the  method  of  His,  in  which,  after  the  action  of 
the  silver  solution,  the  piece  is  treated  with  dilute  muriatic  acid,  or 
a  strong  solution  of  common  salt,  before  exposure  to  the  light,  with 
the  object  of  producing  certain  special  effects  in  the  cornea  and 
other  connective  tissues,  to  be  described  further  on. 

The  general  effect  of  the  silver  process  as  above  described  is  to 
map  out  the  epithelial  or  endothelial  cells  of  the  parts  investigated. 
Definite  ideas  of  the  size,  form,  and  relations  of  these  elements  can, 
at  the  present  time,  be  formed  in  no  equally  satisfactory  way.  The 
distinct  and  readily  measurable  ^'stomata"  or  passages  for  the 
transmission  of  fluids  and  migrating  cells  which  exist  in  all  serous 
membranes,  in  certain  parts  of  the  vascular  and  lymphatic  systems, 
and  in  some  other  epithelial  surfaces,  came  first  definitely  to  our 
knowledge  by  means  of  the  silver  method,  after  more  than  half  a 
century  of  speculation  and  confusion,  since  the  question  of  endos- 
mosis  and  exosmosis  was  first  discussed. 

Besides  this  distinct  and  handsome  mapping  out  of  the  margins 
of  epithelial  and  endothelial  elements,  a  fine  deposit  of  silver  some- 
times occurs  on  their  interior,  and  especially  in  the  substance  of  the 
nuclei,  which  are  thus  distinctly  exhibited.  This  result  is,  however, 
far  from  uniform,  and,  as  a  rule,  it  is  better  to  rely  upon  the  sub- 
sequent action  of  carmine,  to  be  described  by-and-by,  for  the 
demonstration  of  the  nuclei. 

It  would  exceed  all  reasonable  limits,  and  would  be  foreign  to 
the  purposes  of  this  paper,  to  enter  into  a  full  description  of 
the  various  structural  details  already  demonstrated  by  the  use  of 
silver  solutions.  It  is  sufficient  to  indicate  here  that,  besides  what 
has  already  been  hinted  at,  the  solution  of  nitrate  of  silver  is  a 
valuable  reagent  in  the  study  of  muscle  and  of  connective  tissue. 

Applied  to  the  involuntary  muscles,  silver  solutions  map  out  the 
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contractile,  spindle-shaped,  muscular  fibre  cells.  This  is  not  only 
true  for  large  muscular  expansions,  as  in  the  alimentary  canal  and 
urinary  bladder,  but  for  the  muscular  coat  of  the  blood-vessels  also. 
In  silver  injections  of  the  vascular  system  the  action  of  the  reagent 
generally  penetrates  more  or  less  beyond  the  endothelium,  especially 
in  minute  arteries  and  veins  from  one-thousandth  to  one-fiftieth 
of  an  inch  in  diameter,  and  maps  out  the  encircling  muscular  fibre 
cells  in  a  manner  which  makes  this  one  of  the  most  precious  of  the 
reagents  at  our  disposal  for  studying  the  distribution  of  the  mus- 
cular elements  of  these  vessels. 

In  the  case  of  the  voluntary  muscles,  the  reaction  has  a  special 
relation  to  the  terminations  of  the  nerves  in  the  muscular  fibre.  An 
extremely  thin  muscular  layer,  such  as  one  of  the  superficial  mus- 
cles of  the  frog,  for  example,  if  macerated  for  awhile  in  serum  or 
dilute  salt  solution,  and  then  treated  with  silver,  shows  the  terminal 
nerve-plate  or  nerve-plexus,  as  the  case  may  be,  quite  white,  while 
the  muscular  fibre  everywhere  else  is  of  a  rich  brown  color. 

The  relations  of  silver  to  the  connective  tissues  are  still  more 
important.  The  reactions  in  the  case  of  the  cornea  may  serve  as  a 
type.  If  a  thin  cornea,  say  that  of  a  frog,  be  treated  as  above 
directed  for  thin  membranes,  a  series  of  uncolored  stellate  bodies 
make  their  appearance,  which  correspond  closely  in  size  and  shape 
with  the  corneal  corpuscles  observed  without  reagents,  while  the 
matrix  is  more  or  less  darkly  colored  by  the  reduction  of  the  silver. 

A  similar  effect  is  produced  under  like  conditions  in  the  peri- 
cardium, the  central  tendon  of  the  diaphragm,  and  other  similar 
membranes.  Uncolored  stellate  bodies  appear  on  a  white  ground, 
and  have  been  interpreted  by  Von  Recklinghausen  as  the  ultimate 
beginning  of  the  lymphatic  passages.  Whether  or  not  this  inter- 
pretation be  accepted,  they  are  certainly  definite  structural  elements 
which  demand  the  most  serious  consideration. 

The  appearances  produced  in  such  membranes,  as  the  central 
tendon  of  the  diaphragm,  for  example,  after  this  reaction  has  been 
successfully  obtained,  are  of  the  most  striking  character ;  the  epi- 
thelium of  the  peritoneum  and  pleura,  the  blood-vessels  and  lym- 
phatics, being  all  handsomely  mapped  out,  in  some  cases,  besides 
the  characteristic  appearances  produced  in  the  connective  tissue. 
Such  complete  results  are,  however,  only  occasionally  attained ; 
and  as  a  rule  it  is  best  to  brush  off  the  superficial  epithelium  before 
staining,  if  the  deeper  structures  are  to  be  fully  shown. 
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It  may  be  remarked  in  this  connection  that,  under  certain  cir- 
cumstances, the  stellate  bodies  of  the  connective  tissue,  instead  of 
appearing  white  on  a  dark  ground,  appear  black  on  a  white  ground. 
This  result  is  most  apt  to  be  obtained,. as  His  has  pointed  out,  if 
the  silver  solution  is  strong  (two  to  twenty  per  cent.),  and  especially 
if,  after  imbibition,  the  tissue  is  treated  with  a  strong  solution  of 
common  salt,  or  with  dilute  muriatic  acid,  before  its  exposure  to 
light.  No  satisfactory  explanation  of  these  two  opposite  effects  of 
silver  solutions  on  connective  tissue  has  as  yet  come  to  my  knowl- 
edge. 

After  the  action  of  the  silver  solution,  it  is  very  often  desirable  to 
stain  the  nuclei  of  the  part  with  carmine.  The  ordinary  solutions  of 
carmine  in  ammonia,  with  or  without  glycerine,  are  not  suitable 
for  this  purpose,  the  black  lines  of  the  silver-staining  being  promptly 
dissolved.  This  evil  is  not  always  escaped  if  the  carmine  solution 
is  rendered  as  nearly  neutral  as  possible,  as  has  been  recommended 
by  some.  I  have,  however,  pointed  out,  some  two  years  ago,*  that 
the  solution  of  carmine  in  borax,  first  described  by  Thiersch  for 
other  uses,  is  especially  suited  for  this  particular  purpose.  The 
formula,  and  directions  for  its  use,  will  be  found  in  my  article  in 
the  April  number  of  this  journal.  This  solution  does  not  affect 
the  silver-staining;  and  if,  after  imbibition,  the  piece  is  laid  for  a 
short  time  in  a  solution  of  oxalic  acid,  or  in  extremely  dilute  mu- 
riatic acid,  the  color  of  the  carmine-stained  nuclei  becomes  quite 
as  handsome  as  the  best  that  can  be  produced  by  any  other  method. 

Preparations  colored  by  silver,  whether  stained  with  carmine  or 
not,  are  most  conveniently  examined  after  immersion  in  glycerine-; 
the  piece  spread  out  in  a  drop  of  glycerine  and  flattened  under  a 
thin  cover  is  ready  for  immediate  study,  and  may  be  kept  for  several 
weeks,  or  even  longer,  without  any  cement  or  other  device.  If, 
however,  it  is  desired  to  preserve  any  successful  preparation  per- 
manently, it  should  be  transferred  through  alcohol  into  Canada 
balsam  as  soon  as  possible.  A  special  but  very  simple  device  is 
applicable  to  the  case  of  very  thin  membranes  which  have  been 
stained  while  quite  fresh. 

The  preparation  selected,  already  laid  in  glycerine,  on  a  glass 
slide  under  a  thin  cover,  and  found  satisfactory,  is  placed  between 
the  jaws  of  a  delicate  spring  clip  of  steel  wire,  which  holds  the 

*  Report  to  the  Surgeon-General  on  Certain  Points  connected  with  the   Histology  of  Minute 
Blood- Vessels,  Washington,  1870,  p.  3. 
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cover  firmly  upon  the  preparation,  and  the  whole  is  immersed 
in  a  bottle  of  alcohol  of  about  seventy-five  per  cent,  strength. 
Here  it  is  allowed  to  remain  a  few  days,  when  the  slide  is  lifted  out, 
and,  without  other  disturbance,  transferred  to  a  bottle  of  absolute 
alcohol ;  a  few  days  subsequently  it  is  taken  out,  the  clip  loosened, 
and  the  cover  removed,  when  it  will  be  found  that  the  preparation 
is  sufficiently  dehydrated  to  be  mounted  in  balsam  by  the  simple 
process  described  in  the  first  part  of  these  memoranda.  (See  The 
Lens  for  April.)  By  this  plan  all  corrugation  and  irregularities 
of  surface  are  reduced  to  a  minimum,  and  the  piece,  as  finally 
mounted,  so  nearly  resembles  its  appearance  in  glycerine  that  only 
the  most  experienced  microscopist  would  suspect  the  mode  of 
mounting  if  his  knowledge  were  limited  to  the  appearances  ob- 
served through  the  tube. 

The  advantage  of  this  transfer  to  balsam  is  simply  permanency. 
There  are  in  the  Museum  a  number  of  silver-carmine  stainings, 
made  as  long  ago  as  1868,  which  are  quite  unchanged,  while  all 
similar  preparations  mounted  at  the  Museum  by  other  methods  and 
at  the  same  time  have  long  since  perished. 

It  will  give  the  writer  great  pleasure  to  give  any  microscopist 
access  to  the  Museum  preparations  of  this  class,  and  to  give  per- 
sonal attention  to  their  comparison  with  the  preparations  of  those 
who  may  believe  themselves  in  the  possession  of  more  satisfactory 
methods. 

It  may  be  mentioned,  in  conclusion,  that  the  mode  of  transferring 

delicate  membranous  preparations  from  glycerine  to  balsam,  which 

has  been  just  sketched,  is  applicable  also  to  ordinary  carmine-stain- 

ings,  to  gold-stainings,  to  osmic-acid-stainings,  and  in  general  to 

any  thin  pieces  not  yet  hardened  which  it  is  desired  to  preserve 

permanently  in  balsam  without  corrugation  or  distortion. 

^^-  y-  y-  Woodward,  U.  S.  Army, 
Washins^ton. 
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FUNGI  IN  COWS'  MIIK. 

The  presence  of  living  organisms  in  milk  has  been  recognized 
by  various  observers.  Thus,  in  milk  of  an  abnormally  blue  color, 
Braconnot  detected  a  cryptogam  to  which  Lamarck  gave  the  name 
of  Byssus  cceruleus.  In  other  specimens  of  blue  milk,  Quidde, 
Fuchs,  and  Ehrenberg  found  a  swarm  of  infusoria  which  they  named, 
accordingly,  Vibrio  cyanogens.  Yellow  milk  was  found  by  Fuchs 
and  Verheyen  to  abound  in  a  yellow  vibrion,  Vibrio  zanthogens. 
Verheyen  alleges  that  both  these  vibriones  are  present  in  milk 
which  shows  a  greenish  tint.  Dr.  Percy's  Report  to  the  New  York 
Academy  of  Medicine  in  1858,  ^'On  Swill  Milk y''  shows  the  pres- 
ence of  spores  in  such  milk  when  drawn,  and  the  growth  of  my- 
celium within  twenty-four  hours  thereafter,  though  the  liquid  had 
stood  in  a  well-corked  bottle  in  the  interval.  This  report  shows, 
further,  the  tendency  of  such  milk  to  induce  severe  and  even  fatal 
disorders  of  the  digestive  organs  of  infants  fed  upon  it  exclusively 
in  its  fresh  condition. 

As  a  further  contribution  to  the  pathology  of  this  secretion,  the 
following  observations  may  not  be  uninteresting  to  the  readers  of 
The  Lens. 

On  October  ist,  1870,  according  to  pre-arrangement,  Mr.  Potter, 
of  Ithaca,  New  York,  brought  me  a  specimen  of  the  milk  yielded 
by  one  of  his  cows  the  same  morning.  This  milk  looked  good,  and 
even  rich  ;  it  presented  nothing  unnatural  in  color,  consistency,  or 
flavor.  It  was  at  once  divided  into  five  separate  portions.  One 
portion  was  put  into  a  clean,  scalded  bottle,  and  well  corked, — No. 
I.  A  second  portion  was  put  into  a  bottle  with  two  drops  of  car- 
bolic acid, — No.  2.  A  third  portion  was  put  into  a  bottle  with 
five  drops  of  sulphurous  acid  solution, — No.  3.  A  fourth  portion 
was  first  raised  to  212°  Fahr.,  and  then  placed  in  a  well-corked 
bottle, — No.  4.  The  remainder  of  the  milk  was  left  in  an  open 
bowl, — No.  5.  Some  pure  milk  obtained  for  the  use  of  my  baby 
was  placed  in  a  scalded  bottle  in  the  same  room  with  the  above, — 
No.  6. 

Owing  to  other  and  more  pressing  engagements,  no  microscopic 
examination  was  made  until  the  same  evening,  when  the  milk  had 
been  twelve  hours  drawn.  At  this  time  the  cream  thrown  up  by 
Nos.  I  and  5  had  become  viscid,  and  fell  in  fine  threads  from  the 
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point  of  a  needle  dipped  in  it.  Placed  under  the  microscope,  it 
showed  an  abnormal  adhesiveness  of  the  oil  globules,  which  had 
accumulated  in  dense  masses,  in  place  of  remaining  apart  as  in 
healthy  milk.  Intermixed  with  the  globules  were  dark-colored 
spherical  bodies  of  a  much  larger  size  (spores),  and  filaments.  This 
cryptogam  steadily  grew,  and  at  the  end  of  forty-eight  hours  pre- 
sented an  appearance  such  as  is  seen  in  Fig.  i. 

Neither  at  this  date  nor  later  did  any  of  the  other  specimens 
present  the  tenacious  character  of  the  cream,  nor  any  cryptogamic 
growth. 

On  October  9th  I  visited  the  farm  where  the  cows  were  kept, 
went  over  the  buildings  and  pastures,  and  secured  specimens  of  the 
food  and  water.  The  buildings  were  clean  and  well  kept.  The 
pastures  were  on  a  dry,  open,  sabulous  soil,  well  drained  by  reason 
of  their  structure  and  their  abrupt  inclination  to  the  north,  and 
resting  on  the  calcareous  formation  common  to  the  district.  On  a 
careful  search,  no  decomposing  matter,  animal  or  vegetable,  was 
found  sufficient  to  arouse  suspicion.  The  food  presented  nothing 
abnormal.  Water  was  obtainable  at  two  points  in  the  pasture.  One 
was  from  an  open  spring,  which  looked  perfectly  clean  and  pure; 
the  other  spring  flowed  from  a  bank  rich  in  black  vegetable  matter 
(muck),  and  was  carried  by  a  wooden  gutter  into  a  trough  of  the 
same  material.  The  naked  eye  could  detect  nothing  amiss  with 
this  water,  though,  as  is  usual  in  hot  weather,  the  sides  of  the 
trough  were  covered  with  a  green  vegetable  product.  As  the  water 
issued  from  the  bank  in  a  constant  stream,  it  overflowed  the  trough 
and  stood  in  little  stagnant  pools  in  the  imprints  of  the  cows'  feet, 
mixed  with  the  faeces  and  urine  of  the  animals.  There  is  no  reason, 
however,  to  suppose  that  the  cows  drank  out  of  these  mud-holes. 
In  the  absence  of  suitable  vessels,  water  was  taken  from  the  trough 
and  from  the  spring  first  mentioned  into  the  same  bottle. 

On  examination,  this  water  was  found  to  contain  numerous 
diatoms  and  many  ovoid  or  elliptical  bodies,  which  appeared  to  be 
spores  of  some  low  form  of  vegetable  life.     (See  Fig.  2.) 

A  little  of  this  water  was  added  to  some  baby's  milk  from  the 
same  source  as  that  which  gave  negative  results  m  the  first  experi- 
ments, and  corked  up  in  a  previously-scalded  bottle.  Three  days 
later  it  had  acquired  the  viscidity  of  the  impure  specimens,  and 
contained  numerous  spores  and  mycelium.      (See  Fig.  3.) 

The  water  was  allowed  to   stand  in  the  corked  bottle  for  one 
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month,  and  on  November  9th  contained  an  abundant  cryptogamic 
growth.      (See  Fig.  4.) 

At  the  same  date  on  which  the  milk  was  obtained,  two  cows  then 
.giving  impure  milk  were  examined  in  the  field.  They  appeared  in 
health,  so  far  as  appetite,  rumination,  pulse,  breathing,  the  state  of 
the  skin,  etc.  were  concerned,  but  the  clinical  thermometer  intro- 
duced into  the  rectum  rose  to  102°  Fahr.,  the  temperature  of  the 
other  cows  averaging  100°.  From  an  incision  in  the  tail  of  one 
of  the  affected  cows  a  little  blood  was  obtained,  and  on  microscopic 
examination  this  was  found  to  contain  ovoid  bodies  of  at  least 
double  the  size  of  the  ordinary  blood-globules.  (Fig.  5.)  After 
having  stood  eight  days  in  a  corked  bottle,  this  blood  showed  a 
luxuriant  growth  of  mycelium.     (Fig.  6.) 

On  October  9th,  the  same  day  it  was  drawn,  a  drop  of  this  blood 
was  added  to  the  pure  baby's  milk  already  referred  to,  placed  in  a 
scalded  bottle,  and  well  corked.  On  October  14th,  this  too  pre- 
sented a  rich  fungoid  growth,      (Fig.  7.) 

It  only  remained  to  ascertain  the  effect  of  withholding  the  water 
and  using  some  of  those  parasiticides  from  which  good  results  might 
be  expected  without  any  probability  of  taint  or  material  injury  to 
the  milk.  The  spring  and  trough  were  accordingly  fenced  in,  water 
supplied  from  a  well  at  the  buildings,  and  drachm  doses  of  bisul- 
phite of  soda  given  to  all  of  the  stock  for  a  week.  The  impurity 
of  the  milk  at  once  disappeared,  and  has  not  returned. 

The  chain  of  evidence  now  appeared  complete.  The  water  con- 
tained vegetable  spores,  which  developed  into  a  luxuriant  growth 
of  mycelium  when  allowed  to  stand  or  when  added  to  milk  of 
known  purity.  The  presence  of  similar  germs  in  the  blood  was 
demonstrated  by  microscopical  examination,  by  the  further  devel- 
opment of  the  cryptogam  when  the  blood  was  allowed  to  stand, 
and  by  the  appearance  of  the  same  product  in  milk  to  which  a  drop 
of  this  blood  had  been  added.  The  constitutional  effect  of  its 
presence  was  slight,  being  manifested  by  a  rise  of  temperature 
not  exceeding  2°  Fahr.  The  germs  in  question  were  present  in  the 
milk,  and  grew  with  great  rapidity  in  this  medium.  Lastly,  the 
disuse  of  the  contaminated  water  and  the  administration  of  sul- 
phites put  an  end  to  the  affection. 

The  experiments,  it  is  true,  might  have  been  more  satisfactory 
had  they  been  conducted  in  a  proper  isolation  apparatus ;  yet  with 
the  counter-experiments  on  pure  milk  and   boiled   tainted  milk 
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standing  side  by  side  with  them,  in  precisely  the  same  conditions 
and  without  the  development  of  any  such  product,  it  does  not  seem 
that  the  conclusions  can  be  fairly  objected  to. 

There  is  one  more  feature  of  the  case  which  ought  not  to  be 
passed  without  notice.  Out  of  a  herd  of  about  twenty  cows  only 
one  or  two  were  attacked  at  first,  and  after  giving  tainted  milk  for 
a  week  or  more  they  recovered,  while  one,  two,  or  three  more  had 
in  the  mean  while  been  taken  ill.  At  first  the  whole  of  the  milk 
was  injured  by  the  admixture  of  the  impure,  and  it  was  only  by 
setting  aside  a  little  milk  from  each  cow  in  a  separate  vessel  that 
the  owner  was  enabled  to  fix  on  the  affected  ones. 

This  unsusceptibility  of  the  majority  of  the  cows  to  the  agent 
which  all  alike  were  swallowing,  and  the  acquirement  of  this  sus- 
ceptibility by  one  after  another  at  irregular  intervals,  demand 
investigation.  One  or  two  hypotheses  may  be  hazarded  on  this 
subject. 

I  St.  It  may  be  held  that  the  agent  operated  on  the  system  after 
the  manner  of  a  specific  fever-poison,  of  which  an  animal  is  not 
always  receptive,  but  which,  received  into  the  body,  will  follow  a 
regular  course  of  increase  and  decline,  and  obtain  for  the  subject 
an  entire  immunity  from  all  future  attacks  of  the  same  kind.  This 
theory  fails  to  account  for  the  introduction  of  the  solid  germs  through 
the  healthy  mucous  membrane  of  the  stomach.  The  duration  of 
the  disease,  too,  does  not  show  that  constancy  which  this  explana- 
tion would  demand.  There  was  a  considerable  variation  in  the 
different  cases  which  occurred  at  Ithaca.  In  a  case  reported  by  M. 
Verrier,  Seine-Inferieure,  France,  occurring  like  this  in  a  dry  season, 
and  in  which  the  milk  had  the  same  viscid  characters,  being  easily 
drawn  out  into  threads,  and  in  all  probability  contained  a  similar 
cryptogamic  product,  the  affection  lasted  in  the  whole  herd  for  four 
or  five  weeks. 

2d.  Another  theory,  which  I  am  more  inclined  to  favor,  would 
attribute  the  introduction  of  the  spores  into  the  circulation  to  some 
unusual  or  unhealthy  state  of  the  mucous  membrane,  whilst  their 
elimination  by  the  mammary  glands,  and  probably  by  other  secreting 
surfaces,  was  rendered  possible  by  the  fever  and  disturbance  of  the 
nutritive  and  secretory  functions  induced  by  their  presence.  The 
migration  of  blood- globules  through  the  walls  of  the  vessels  into 
the  interstices  of  surrounding  tissues  during  congestion  and  inflam- 
mation, affords  some  clue  to  a  satisfactory  explanation.     A  cow 
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which  is  suffering  from  a  slight  indigestion,  has  the  mucous  mem- 
brane congested  and  the  normal  relations  between  its  molecular 
elements  impaired  and  deranged,  and  these  minute  bodies  find  a 
readier  means  of  access  to  the  blood. 

The  same  explanation  may  apply  to  the  presence  of  many  other 
allied  elements  in  the  blood  of  animals  in  diseases,  such  as  the  Bac- 
teria, common  to  many  fatal  disorders  in  which  the  blood  is  very 
much  depraved,  and  the  various  fungi  to  which  Hallier  and  others 
attribute  a  pathogenic  influence.  By  the  general  derangement  of 
nutrition  and  the  suspension  of  the  concurrent  exercise  of  function 
in  the  minute  elements  of  the  tissues,  the  natural  barriers  are 
removed  and  these  extraneous  and  more  or  less  hurtful  elements 
find  an  easy  entrance  into  the  system. 

In  connection  with  this  it  may  be  interesting  to  note  that  in 
ruminants  slaughtered  in  the  most  perfect  health,  the  epithelium  of 
the  rumen,  and  above  all  of  the  omasum,  is  frequently  found  to 
be  but  loosely  adherent  or  even  partially  detached.  There  is  some 
reason  to  believe  that  desquamation  takes  place  from  these  organs  at 
intervals,  and  without  any  perceptible  interference  with  the  general 
health ;  yet  may  not  such  a  partial  exposure  of  the  dermis  greatly 
facilitate  the  introduction  of  such  solid  bodies? 

'yames  Law, 

Prof,  of  Veterinary  Medicine  and  Surgery. 
Cornell  University. 


•      HEPATICA. 


Of  the  germ^ Hepatica,  Dill.,  the  latest  manuals  give  two  species, 
H.  triloba,  Chaix,  and  H  acittiloba,  DC,  distinguished  mainly  by 
the  difference  in  form  of  the  lobes  of  the  leaf.  Older  works  state 
that  the  former  prefers  the  north,  and  the  latter  the  south,  sides  of 
hills  and  mountains.  In  New  England,  the  prevailing  form  is  the 
one  with  obtuse  lobes,  found  also  at  Michigan  City,  Ind.,  fifty-five 
miles  southeast  of  Chicago,  and  at  Joliet,  111.,  forty  miles  south, 
while  at  Glencoe,  twenty  miles  north,  and  at  Riverside  and  Hins- 
dale, respectively  twelve  and  twenty  miles  west  of  the  city,  only  the 
acute-leaved  form  is  found,  often  with  five  lobes. 

Mr.  J.  H.  Hall,  in  the  Bulletin  of  the  Torrey  Botanical  Club  for 
March,  1870,  states  that  in  New  York  the  H.  triloba  is  more  apt  to 
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run  to  bright  colors,  rose,  purple,  deep  purplish-blue,  more  often 
develops  scent,  and  in  cultivation  keeps  its  colors  brighter,  while 
the  H.  acutiloba  is  most  commonly  white  or  with  blush  of  rose  or 
faint  tinge  of  blue.  In  the  vicinity  of  Chicago,  the  acute-leaved 
plants  produce  flowers  pure  white,  bright  rose,  deep  blue,  and  of 
all  the  intermediate  shades,  and  these  colors  are  quite  constant 
under  cultivation;  moreover,  all  are  sweet-scented. 

The  accompanying  figures  are  copied  from  a  photograph  of 
Hepatica  leaves  selected  from  about  three  times  the  number  repre- 
sented, collected  within  an  hour  on  the  island  of  Mackinac,  three 
hundred  and  sixty  miles  north  of  Chicago.  At  Mackinac  the 
Hepatica  grows  very-  abundantly,  and  the  various  forms  were  found 
growing  side  by  side  on  the  north  and  the  south  sides  of  hills,  in 
valleys,  and  on  level  ground,  no  particular  form  preferring  any  one 
locality. 

Darwin  says  that  ''if  we  compare  species  when  they  intermingle, 
they  are  generally  as  absolutely  distinct  from  each  other  in  every 
detail  of  structure  as  are  the  specimens  taken  from  the  metropolis 
inhabited  by  each ;"  and  that  "when  a  naturalist  can  unite  two 
forms  together  by  others  having  intermediate  characters,  he  treats 
one  as  a  variety  of  the  other."  It  would  appear,  therefore,  that  we 
have  in  reality  but  one  species  of  Hepatica,  varying  much  in  dif- 
ferent localities  in  color,  odor,  and  form  of  leaf. 

H.  H.  Babcock. 
Chicago,  May  20,  1872. 


PUCCINIA    ON  PAPER. 

I  HAVE  had  in  my  possession  since  1842  a  copy  of  an  English 
edition  of  Walker's  Pronouncing  Dictionary.  It  has  been  kept  in 
a  proper  condition  with  other  books.  The  leaves  have  a  somewhat 
smoky  appearance,  the  edges  being  much  darker.  About  six  months 
ago  my  attention  was  drawn  to  the  rotten  condition  of  several  of 
the  outside  sheets.  Even  the  thick  pasteboard  cover  at  one  angle 
was  so  brittle  that  I  could  easily  crumble  it  between  my  fingers. 
My  first  impression  was  that  the  stains  were  produced  from  acid, 
but  in  the  course  of  a  few  weeks  I  found  that  the  damage  had  ex- 
tended farther  over  the  paper,  and  concluded  to  make  a  microscopic 
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investigation  of  the  parts.  The  injury  moved  over  the  paper  like  a 
wave,  slightly  blistering  it.  I  removed  a  portion  with  a  penknife, 
combined  it  with  a  drop  of  water,  thinning  it  with  a  little  pure 
gum-water,  placing  it  on  a  microscopic  slide,  covering  and  bringing 
it  into  uniformity  in  the  usual  way  by  means  of  a  glass  disk.  An 
object-glass  of  about  three  hundred  and  fifty  diameters  revealed  the 
presence  of  puccinia  spores  and  mycelium.  Of  course  the  latter 
was  somewhat  broken  up,  but  the  spores  were  not  injured.     The  cut 
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represents  their  general  arrangement.  On  making  this  discovery  I 
subjected  the  damaged  leaves  to  a  strong  solution  of  carbolic  acid, 
since  which  time  I  have  not  observed  that  any  further  damage  has 
been  done  to  the  leaves.  My  impression  is  that  the  injury  was 
wholly  the  result  of  fungoid  growth. 

The  value  of  microscopic  examination  in  this  case  is  evident,  as 
valuable  books  and  manuscripts  are  probably  sometimes  destroyed 
from  this  cause. 

■^  Thomas  Taylor, 

Washington^  D.C. 
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HEMATOXYLIN  AS  A   STAINING   MATERIAL  FOR 

ANIMAL   TISSUES. 

Among  the  many  useful  reagents  which  are  employed  by  the 
histologist  in  the  investigation  of  tissues,  those  known  as  staiiting 
materials  deserve  to  be  esteemed  of  great  value.  Since  the  intro- 
duction of  carmine  by  Gerlach,  many  facts  have  been  brought  to 
light  by  the  aid  of  this  substance  in  tinting  animal  structures. 
The  points  connected  with  coloring  artificially  are  too  well  known 
to  require  any  mention  of  their  merits.  I  wish,  however,  to  call 
attention  to  a  means  of  staining  that  possesses  some  advantages  over 
carmine,  and,  as  far  as  I  can  learn,  has  only  been  employed  tq  a 
limited  extent  abroad  and  at  home.  To  make  a  successful  ''car- 
mine imbibition''  requires  some  little  practice,  and  even  the  best 
results  obtained  leave  one  point  at  least  untouched.  The  special 
action  of  carmine  is  upon  the  nucleus  of  the  cell ;  this  becomes 
highly  colored,  and  the  protoplasm  is  left  unstained,  except  in  the 
case  of  a  very  prolonged  action  of  the  tinting  fluid,  when  both 
parts  of  the  cell  are  colored  alike.  Of  course,  in  the  first  instance, 
much  will  be  lost  when  the  tissue  is  mounted  in  any  substance  such 
as  balsam  or  damar.  Again,  the  objection  to  the  overstaining  lies 
in  the  fact  that  no  distinction  can  be  made  between  nucleus  and 
protoplasm.  In  the  case  of  tissues  which  require  preliminary  hard- 
ening in  order  that  fine  sections  be  made,  unless  drying  {i.e.  desic- 
cation), freezing,  or  alcohol,  be  the  means  of  accomplishing  this  end, 
carmine  gives  rather  poor  results.  The  imperfection  of  carmine 
imbibitions  is  well  known  when  the  tissue  has  been  hardened  by 
chromic  acid  or  bichromate  of  potash.  Alcohol  as  a  means  of 
hardening  tissues  is  of  the  greatest  service ;  but  there  are  cases  in 
which  it  is  much  more  desirable  that  the  tissue  be  treated  with  some 
of  the  chrome  preparations,  and  finally  with  alcohol,  or  that  the  entire 
hardening  be  effected  through  the  agency  of  either  chromic  acid  or 
the  bichromate  of  potash.  I  wish  now  to  describe  a  process  that 
seems  to  do  away  with  the  two  objections  raised  against  carmine. 
This  method  I  have  made  use  of  for  nearly  two  years,  and  Jhe  ex- 
cellent results  it  gives  can  be  vouched  for  not  only  by  myself,  but  by 
many  students  who  have  worked  under  my  directions.  In  fact,  it 
has  taken  the  place  of  carmine  in  my  laboratory  to  a  considerable 
extent.  The  coloring-matter  of  logwood  {Hcematoxylon  Campechi- 
anuni)  is  one  of  the  most  valuable  staining  materials  known  to  me. 
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This  substance  was,  I  believe,  first  used  by  C.  F.  Miiller,  in  his  in- 
vestigations on  the  cornea.     The  method  which  is  recommended 
by  Miiller  can  be  found  in  the  works  devoted  to  microtechnology. 
I  wish  to  give  merely  the  manner  in  which  the  staining  solution  is 
made  and  used   in  my  own  laboratory.     The  ordinary  logwood 
extract  is  finely  pulverized  in  a  mortar  and  about  three  times  its 
bulk  of  alum   (in  powder)  added ;  the  two  ingredients  are  well 
rubbed  up  together  and  mixed  with  a  small  quantity  of  distilled 
water.     The   complete  ad77iixture  of  the  alum  and  hsematoxylin  is 
necessary,  and  this  will  require  fifteen  to  twenty  minutes'  vigorous 
stirring.     More  water  may  now  be  poured  on,  and  the  solution, 
after  filtration,  should  present  a  clear,  somewhat  dark-violet  color. 
If  a  dirty  red  is  obtained,  more  alum  must  be  incorporated,  and 
the  mixture  again  filtered.     By  always  having  an  excess  of  both 
alum  and  hsematoxylin  in  the  mortar,  a  saturated  solution  can  be 
obtained,  which,  after  filtration,  may  be  combined  with  alcohol, — 
one  ounce  of  the  logwood  fluid  with  two  drachms  of  seventy-five 
per  cent,  alcohol.     I  have  found  that  a  much  better  color  can  be 
had  by  allowing  the  mixture,  after  thorough  trituration,  to  stand  for 
several  days  before  filtering  and  adding  the  alcohol.    Should  a  scum 
form  on  the  surface  of  the  liquid  after  it  has  been  some  time  made, 
a  few  drops  of  alcohol  and  careful  filtering  will  be  all  that  is  re- 
quired.    With  a  strong  solution,  such  as  has  been  described,  the 
coloring  is  very  rapid,  requiring  but  a  few  minutes;  whereas  if  a 
slower  tinting  be  desired,  the  fluid  may  be  diluted  with  a  mixture 
of  one  part  alcohol  and  three  parts  water.     Whether  the  tissue  has 
been  previously  hardened  in  alcohol  or  any  of  the  chrome  com- 
pounds, it  is  colored  equally  well, — the  nucleus  of  a  most  brilliant 
purple,  the  cell-body  of  a  distinct  neutral  tint.     An  overstaining 
causes  an  almost  perfect  blackening  of  the  nucleus,  while  the  pro- 
toplasm becomes  purple.     In  many  instances  where  carmine  has 
given  but  indifferent  results,  hsematoxylin  will  be  found  to  succeed 
most  admirably.     As  to  the  stability  of  the  coloring,  I  need  only 
remark  that   specimens  tinted  and  mounted  in  December,  1869, 
show  as  perfectly  as  when  first  put  up. 

I  would  conclude  with  the  following  method  of  treating  patho- 
logical new  formations  (histioid  tumors,  etc.)  The  cut  is  placed  for 
the  required  time  in  the  haematoxylin  fluid,  and  is  then  immersed  in 
distilled  water,  to  remove  the  crystals  of  alum  which  would  other- 
wise adhere  to  the  surface  of  the  tissue.     From  water  the  section  is 
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transferred  to  seventy-five  per  cent,  alcohol,  when,  after  soaking 
from  ten  to  fifteen  minutes,  it  is  clarified  in  oil  of  cloves,*  and 
may  be  mounted  immediately  either  in  balsam  dissolved  in  chloro- 
form or  damar  varnish.  It  might  appear  contrary  to  all  that  has 
been  written  on  the  subject  of  treating  tissues,  to  advise  that  the 
section  should  only  be  placed  in  moderately-strong  alcohol  before 
clarifying  and  mounting ;  but,  by  means  of  oil  of  cloves  and  the 
process  I  have  given,  none  of  the  curling  up  and  distortion  will 
follow,  which  cannot  be  avoided  when  absolute  alcohol,  benzole,  or 
turpentine  is  employed  to  dehydrate  and  render  transparent.  All 
that  I  ask  is,  that  those  who  are  interested  in  making  preparations 
of  animal  tissues  should  satisfy  themselves  as  to  the  statements  here 

made. 

y.   W.  S.  Arnold,  A.M.,  M.D., 
Prof.  Pathological  Anatomy  in  the  Univ.  Med.  Col.,  etc.,  New  York. 


DRAW-TUBES  vs.  DEEP  EYE-PIECES. 

The  magnifying  power  of  any  microscope  depends  upon  the 
three  following  conditions : 

ist.  The  focal  distance  of  the  objective  (equal  to  the  principal 
focus  of  a  small  equivalent  lens  placed  in  the  optical  centre  of  ob- 
jective combination). 

2d.  The  magnifying  power  of  the  eye-piece. 

3d.  The  distance  between  the  optical  centre  of  the  objective 
combination  and  the  eye-piece. 

By  varying  the  last  two  conditions,  for  instance,  a  long  tube  and 
low  eye-piece,  or  a  short  tube  and  high  eye-piece,  we  may  obtain 
results  identical,  so  far  as  magnifying  power  is  concerned.  In  other 
words,  designating  by  L  and  1  the  longer  and  the  shorter  tubes, 

and  by  O  and  o  the  stronger  and  feebler  eye-pieces,  —  =  —  • 

For  the  sake  of  convenience,  we  leave  out  of  this  statement  the 
slight  difference  in  the  power  of  the  objective  produced  by  the 
movements  of  the  collar  for  the  purpose  of  obtaining  the  best  defi- 
nition with  the  two  eye-pieces. 

*  Light  oil  of  cloves  is  the  best. 
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It  is  a  practical  fact  that,  with  a  given  magnifying  power,  the 
image  obtained  by  a  short  tube  and  high  eye-piece  is  more  perfect, 
clearer,  and  brighter  than  that  obtained  by  the  use  of  a  long  tube 
and  low  eye-piece. 

Any  observer  may  verify  this  fact  by  employing  successively  the 
two  methods  for  the  purpose  of  augmenting,  or  perhaps  we  may 
say  exaggerating,  the  power  of  a  given  objective  beyond  its  best 
working  limits.  It  will  be  found  that  the  richness  of  detail  is 
better  preserved  with  the  short  tube  and  high  ocular  than  with 
the  long  tube  and  low  ocular. 

By  a  careful  study  of  the  conditions  present  in  the  relations  of 
the  eye-piece  and  objective,  I  think  I  am  able  to  show  that  the  dif- 
ferent results  above  noted  do  not  depend  upon  any  defect  in  the 
correction  of  the  spherical  or  chromatic  aberrations  of  the  objective 
combination,  but  are  produced  by  the  variable  amount  of  inter- 
ference of  the  rays  of  light  in  the  two  given  conditions,  the  fringes 
of  interference  becoming  larger  and  more  injurious  to  the  image  as 
the  tube  is  lengthened  and  the  luminous  cone  becomes  more  acute. 

It  is  well  known  that  the  capacity  of  an  objective  to  display  the 
details  of  a  surface  depends  largely  upon  its  angle  of  aperture : 
the  larger  this  angle,  the  finer  the  objective.  We  make  the  single 
remark,  that  the  magnitude  of  the  angle  of  aperture  has  reference 
only  to  those  rays  that  enter  into  the  formation  of  the  image.  If 
the  aberrations  are  not  corrected  through  the  whole  extent  of  the 
angle,  those  rays  that  find  entrance  through  the  uncorrected  por- 
tions, useless  for  the  formation  of  the  image  only,  serve  to  flood  the 
field  with  light,  in  which  the  image  is  lost,  drowned.  The  larger 
the  angle  of  aperture,  the  larger  the  surface  of  the  back  lens  of  the 
objective.  The  circle  formed  by  this  back  lens,  which  receives  all 
the  light  introduced  into  the  objective,  is  the  base  of  a  cone,  of 
which  the  summit  is  found  in  the  conjugate  focus  of  the  objective, 
at  the  point  where  is  formed  the  image  seen  by  the  eye-piece.  In 
objectives  of  high  power  the  base  of  this  cone,  as  compared  with  the 
distance  separating  it  from  the  eye-piece,  is  very  small ;  the  cone  is 
very  pointed,  and  the  rays  intersecting  one  another  at  its  summit 
make  an  angle  necessarily  very  acute,  and  more  acute  in  proportion 
as  the  summit  is  removed  from  the  objective. 

We  know  that  rays  of  light  crossing  one  another  at  very  acute 
angles  do  give  rise  to  this  phenomenon  of  interference,  and  that 
the  fringes  are  larger  in  proportion  as  the  angle  of  intersection  is 
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diminished.  Applying  this  principle  to  the  problem  under  consid- 
eration, we  find  that  the  rays  passing  near  the  centre  of  the  objective 
must  give  rise  to  this  phenomenon,  and  that  as  the  rays  pass  from  the 
centre  the  fringes  of  interference  will  be  less,  and  the  definition 
consequently  finer  and  sharper.  This  improvement  in  the  definition 
will  continue  until  the  rays  approach  the  border  of  the  lens,  when, 
from  imperfect  corrections  of  aberrations,  or  too  great  an  angle  of 
incidence,  they  no  longer  enter  into  the  formation  of  the  image. 

We  may  say,  for  the  sake  of  simplicity,  that  the  extreme  rays 
nearest  the  borders  of  the  objective  form  a  cone,  the  base  of  which 
is  upon  the  objective  and  the  apex  in  the  focus  of  the  eye-piece.  In 
proportion  as  we  increase  the  length  of  the  tube  of  the  microscope, 
or,  what  is  the  same  thing,  the  distance  between  the  objective  and 
eye-piece,  the  luminous  cone  becomes  more  pointed,  for  the  base 
of  it  is  unaltered,  while  the  height  of  it  is  increased.  The  angle 
of  intersection  of  the  rays  at  the  summit  is  diminished,  while  at 
the  same  time  the  fringes  of  interference  rapidly  increase  in  width, 
and  mingled  with  details  of  the  image  of  the  object,  they  only  serve 
to  mask  it.  The  image  produced  at  a  less  distance  from  the  ob- 
jective is  less  affected  by  these  fringes  when  magnified  by  a  higher 
ocular,  and  will  be  found,  although  enlarged  to  the  same  extent, 
to  be  more  sharply  or  clearly  defined,  and  more  exact  in  all  its 

minute  representations  of  real  structure. 

A.  Prazmowski. 
21  Place  Dauphin^  Paris,  May  I'jtli^  1872. 


DR.  LIONEL  S.  BE  ALE  IN  REPLY  TO  DR.  J.  J. 
WOODWARD,  U.  S.  ARMY. 

It  is  of  course  open  to  Dr.  J.  J.  Woodward  to  condemn  any 
doctrines  of  mine  and  to  guard  his  readers  as  carefully  as  he  chooses 
against  what  he  calls  ''  hasty  assumptions,"  but  it  seems  hardly 
just,  and  it  is  certainly  not  considerate,  on  his  part,  to  state  that  his 
article  ''is  no  place  to  discuss  such  doctrines,"  and  then  to-^attempt 
to  annihilate  them  by  the  dictum  that  they  may  be  "  safely  charac- 
terized as  premature  !"* 

I  venture  to  ask  Dr.  Woodward  if,  after  having  prepared  tissues 

*  "The  Lens,"  Na.  2,  p.  94,  April,  1872, 
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according  to  the  method  I  have  given,  the  conclusions  he  has 
arrived  at  are  at  variance  with  my  own.  The  results  of  his  experi- 
ence with  glycerine  are  not  in  accordance  with  those  I  have  arrived 
at.  He  says  that  all  the  tissue  preparations  in  the  Museum  mounted 
in  glycerine  have  become  granular  and  '*  comparatively  useless"  in 
a  very  few  months  after  they  were  first  made,  and  states  that  he 
believes  this  to  be  the  fate  of  the  great  majority  of  such  prepa- 
rations in  other  hands. 

Glycerine  has  behaved  more  kindly  to  me,  and  it  possesses 
charms  that  I  cannot  lightly  disregard.  When  any  friend  in  whom 
Dr.  Wood^yard  has  implicit  confidence  comes  to  London,  I  hope 
he  will  request  him  to  call  on  me  and  look  at  some  specimens.  It 
will  give  me  pleasure  to  show  him  many,  some  of  which  have  been 
preserved  in  glycerine  for  periods  varying  from  one  to  ten  years ; 
and  I  dare  say  I  could  find  some  that  have  been  kept  upwards  of 
twelve  years  in  this  medium. 

If  Dr.  Woodward  has  any  specimens,  of  the  bladder  of  the  frog 
for  example,  in  which  '^the  most  delicate  details  of  structure  are 
handsomely  displayed,"  I  hope  he  will  intrust  them  to  the  care  of 
his  friend.  Nothing  would  delight  me  more  than  to  find  that  the 
distribution  of  the  fine  nerve  fibres  can  be  clearly  made  out  in 
specimens  mounted  in  balsam  by  those  who  are  more  skilled  in  the 
use  of  this  substance  than  myself. 

It  is  to  me  a  matter  of  the  utmost  indifference  what  method 
of  demonstration  is  followed,  but  I  have  certainly  tried  every 
plan  that  I  have  heard  of,  and  as  skillfully  as  in  me  lies,  though  I 
have  never  succeeded  in  demonstrating  such  structures  as,  for  ex- 
ample, the  spiral  and  straight  nerve  fibres  proceeding  from  the  cell, 
as  represented  in  ^^  How  to  work  with  the  Microscope,"  Plate 
XXXIV.  Fig.  223,  in  any  other  media  than  syrup  and  glycerine.  Nor 
have  I  been  able  to  trace,  for  example,  a  fine  nerve  fibre  from  a 
bundle  of  dark-bordered  nerve  fibres  to  its  distribution  to  muscular 
fibres,  connective  tissue,  or  to  capillary  vessels,  by  any  other  method 
of  preparation  than  that  which  I  have  followed  and  described.  Nor 
have  I  been  able  to  learn  so  much  by  examining  tissues  by  high 
powers  (one-twelfth  magnifying  seven  hundred  diameters,  one- 
twenty-fifth  magnifying  seventeen  hundred  diameters)  when  other 
processes  of  preparation  have  been  followed.  Nor  have  I  suc- 
ceeded, in  the  case  of  specimens  immersed  in  other  media,  in  teasing 
out  delicate  structure,   as,    for  example,   the  tissue   of  the  frog's 
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tongue,  the  auricle  of  the  frog's  heart,  or  the  bladder  of  the  frog, 
and  separating  the  nerves  from  the  muscles  so  that  their  arrange- 
ment could  be  traced  with  precision.  Nor  has  it  been  possible  for 
me  to  obtain  sections  of  tissues  sufficiently  thin  to  study  under  very 
high  powers  by  methods  differing  from  that  which  I  have  followed 
and  recommended.  Nor  have  I  yet  had  the  good  fortune  to  see 
displayed  in  the  balsam  specimens  prepared  by  others  many  ana- 
tomical points  of  the  utmost  interest  and  importance  which  can 
certainly  be  demonstrated  by  the  aid  of.  syrup,  glycerine,  or  gly- 
cerine jelly,  as  media  for  examination.  If  Dr.  Woodward  will 
trust  any  friend  with  some  of  his  specimens,  it  will  give  me  pleasure 
if,  after  comparison  with  specimens  prepared  upon  very  different 
principles,  I  find  myself  in  a  position  to  acknowledge  that  by  the 
method  of  preparation  advocated  by  him  and  so  much  followed  in 
Germany  and  in  this  country,  delicate  structure  can  be  displayed 
as  well  as  by  the  more  tedious,  more  difficult,  and  more  trouble- 
some, but  at  least  in  my  hands  far  more  successful,  process  I  have 
been  constrained  to  adopt. 

Lionel  S,  Beak. 

61  Grosvenor  Street,  London,  May  ^Ist,  1 872. 


WILLIAM  STIMFSON,  A.M.,  M.D.,  ETC.  ETC. 

IN  MEMO  R I  AM. 

The  public  Press  has  already  announced  the  death  of  Dr.  Wil- 
liam Stimpson,  who  occupied  a  threefold  relation  to  the  Chicago 
Academy  of  Sciences,  —  that  of  Director  of  the  Museum,  Trustee 
for  Life,  and  Secretary  of  the  Academy.  To  us  the  shock,  though 
not  wholly  unexpected,  was  not  the  less  profound.  Each  of  us  felt 
that  we  had  sustained  a  double  loss  :  first,  of  one  whose  active  and 
judicious  labors  had  been  so  efficient  in  building  up  the  Academy 
that  it  had  become  the  leading  scientific  institution  of  the  universe, 
and  to  the  continuance  of  whose  labors  we  fondly  looked  to  repair 
the  terrible  disaster  of  the  8th  of  October  last ;  and  second,  of  a 
cherished  companion, — one  who  possessed  that  nice  sense  of  honor, 
that  generosity  of  sentiment,  and  that  subordination  of  self,  which 
constitute  the  charm  of  social  intercourse.  I  confess  that  I  poign- 
antly felt  this  double  loss.     In  my  own  scientific  investigations,  I 


1872.]  Dr.   Williai7i  Slmtpson.  179 

freely  resorted  to  him  for  information  and  advice.  In  my  hours  of 
relaxation,  I  found  him  the  most  delightful  of  companions.  In  the 
order  of  nature  I  had  looked  to  him  to  perform  for  me  that  tribute 
of  respect  which  I  take  upon  myself  on  this  occasion  and  in  this 
presence. 

I  do  not  propose  to  enter  upon  an  elaborate  eulogy  of  the  de- 
ceased j  I  have  not  the  materials  at  hand  fully  to  portray  his  life  ; 
nor  am  I  certain  that  I  possess  a  complete  list  of  his  publications. 
Besides,  this  is  not  the  occasion,  while  our  grief  is  still  fresh,  to 
critically  weigh  and  apportion  the  value  of  his  scientific  labors. 
Scanty,  then,  as  are  my  materials,  I  will  lay  them  before  the 
Academy  for  the  benefit  of  him  who  may  hereafter  take  upon  him- 
self the  office  of  biographer. 

Dr.  Stimpson  was  born  in  the  vicinity  of  Boston,  February  14th, 
1832.  In  early  youth  he  was  drawn  to  the  cultivation  of  Natural 
Science  by  an  irresistible  impulse.  In  vain  were  the  remonstrances 
of  his  father  that  he  should  embark  in  commercial  pursuits,  which 
held  brighter  prospects  of  remuneration.  At  the  age  of  sixteen  he 
may  be  said  fairly  to  have  entered  upon  his  career  as  a  naturalist. 
Having  heard  that  Dr.  J.  J.  Gould,  of  Boston,  among  the  most 
eminent  of  our  conchologists,  had  published  a  work  upon  the  shells 
of  the  New  England  coast, — the  '' Invertebrata  of  Massachusetts," 
— with  no  other  letter  of  introduction,  Stimpson  waited  upon  him, 
and  solicited  the  loan  of  a  copy.  Struck  by  his  diminutive  figure 
and  his  youthful  appearance,  Dr.  Gould  could  not  at  first  compre- 
hend the  nature  of  the  request.  His  curiosity  was  aroused.  He 
questioned  his  strange  visitor,  and  found  that  he  had  already  col- 
lected largely,  and  had  mastered  all  the  works  within  his  reach 
relating  to  his  favorite  pursuits.  From  that  day  forth  until  his  death, 
Dr.  Gould  became  his  counselor  and  friend.  Not  having  a  copy  of 
his  work  on  hand,  he  gave  him  a  note  to  the  State  librarian,  which, 
upon  presentation,  secured  him  the  coveted  prize.  ''When,"  said 
Stimpson  to  a  friend,  ''I  had  the  work  secured  in  my  posses- 
sion, walking  away  with  it  under  my  arm,  I  felt  that  I  had  an  in- 
estimable treasure.  Little  did  the  librarian,  as  he  deliberately  took 
it  down  from  the  shelf,  imagine  my  eager  expectancy." 

In  his  zeal  for  collecting  he  braved  great  dangers.  He  would  put 
out  to  sea  in  a  small  boat  alone,  often  out  of  sight  of  land,  and 
spend  the  day  in  dredging.  While  other  conchologists  had  been 
content  to  collect  within  the  littoral  zone,  Stimpson  sounded  the 
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depth  of  the  ocean ;  in  fact,  he  claimed  to  have  been  the  first  to 
resort  to  deep-sea  dredgings,  a  process  which  is  now  yielding 
such  grand  results. 

When  seventeen  years  old,  he  arranged — clandestinely,  I  suspect 
- — to  accompany  a  fisherman  in  his  smack  for  a  summer's  cruise,  and 
six  months  were  passed  in  active  explorations  in  the  region  of  Grand 
Menan,  off  the  coast  of  Maine. 

In  1 85 1  he  published  a  paper  on  the  "Shells  of  New  England." 
Although  but  nineteen  years  of  age,  so  great  had  been  his  collec- 
tions and  so  acute  his  determination  that  he  comprehended  in  his 
reviews  all  the  species  which  had  been  detected  on  that  coast,  and 
at  the  same  time  he  made  extensive  modifications  in  the  established 
arrangement.  These  modifications  had  been  suggested  and  de- 
fended in  a  previous  paper  communicated  to  the  Boston  Natural 
History  Society  in  1851.  This  is  the  earliest  paper  of  his  of  which 
I  find  any  trace.  It  was  a  bold  thing  in  our  young  naturalist  to 
assume  to  modify  the  prevailing  state  of  knowledge;  but  the  minutiae 
of  his  investigations  justified  this  course. 

About  the  year  1852  he  accompanied  Agassiz  to  the  region  of 
Norfolk  and  Old  Point  Comfort,  Virginia,  where  he  had  the  oppor- 
tunity of  studying  a  marine  fauna  widely  different  from  that  of  New 
England.  Under  this  accomplished  naturalist,  and  engaged  in  the 
practical  pursuits  of  dredging,  Stimpson  was  admitted  to  the  very 
best  school  for  enlarging  the  boundaries  of  his  knowledge,  particu- 
larly in  the  department  of  Embryology  and  Homology,  which  had 
hitherto  been  neglected  by  most  of  our  naturalists.  He  had  shown 
such  surprising  powers  of  observation  and  determination,  that  when 
the  United  States  North  Pacific  Exploring  Expedition  was  organized, 
commanded  by  Captains  Ringgold  and  Rodgers,  he  was,  although 
only  twenty  years  of  age,  appointed  naturalist.  Probably  there  is 
not  in  the  annals  of  science  another  instance  where  so  important  a 
position  has  been  conferred  on  so  young  a  man.  This  expedition 
occupied  three  and  a  half  years, — from  1852  to  1856,  —  doubling 
Cape  Horn,  exploring  the  northwest  coast  as  far  asBehring's  Straits, 
and  thence  passing  down  the  Siberian  coast  to  the  Japanese  sea. 
An  almost  illimitable  field  was  opened  to  him;  and,  from  our  pre- 
vious knowledge  of  his  habits  and  pursuits,  we  can  imagine  the  zeal 
and  devotion  with  which  he  entered  upon  its  investigation.  The 
chief  results  of  this  expedition  remained  undescribed,  except  in 
manuscripts,  which  were  written  out,  waiting  an  appropriation  by 
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Congress  for  their  publication.  These,  alas  !  perished  in  the  mem- 
orable fire  of  October  last.  They  comprised  not  only  the  Inver- 
tebrate Zoology,  which  was  illustrated  by  nearly  three  hundred 
drawings,  but  the  Narrative  part,  which  would  have  possessed  a  high 
degree  of  interest. 

For  nine  years  after  his  return  he  remained,  for  the  most  part,  at 
the  Smithsonian  Institution,  working  up  the  results  of  his  world- 
wide explorations.  During  this  interval,  however,  he  visited  the 
principal  museums  of  Europe,  and,  to  give  him  the  means  of  com- 
parison, he  engaged  in  dredging  off  the  Isle  of  Skye.  He  made 
occasional  excursions  to  the  Atlantic  coast,  and  the  result  was  that 
he  had  accumulated  magnificent  collections  illustrative  of  the  in- 
vertebrata  all  the  way  from  Nova  Scotia  to  Florida,  including  the 
coast  of  the  Gulf  of  Mexico.  He  at  this  time  began  to  give  to  the 
world  the  results  of  his  investigations  in  a  series  of  scientific  papers, 
among  which  I  can  only  specify  the  following : 

1857 — ^^  Prodrome  of  the  Invertebrata  collected  in  the  N.   P. 
Expedition,"  in  three  parts.    {^Proceedings  of  the  Society  of  Natural 
History,  Philadelphia.) 

^'On  the  Crustacea  and  Echinodermata  of  the  Pacific  Coast  of 
North  America."      {Boston  Society  of  Natural  History.^ 

1858 — Parts  4,  5,  6,  and  7  of  his  Prodrome.  {^Proceedings  of 
the  Society  of  Natural  History,  Philadelphia.) 

i860 — Nos.  I  and  2  of  '^  Notes  on  North  American  Crustacea 
in  the  Museums  of  the  Smithsonian  Institution."  {Annals  of  the 
Lyceum  of  Natural  History,  New  York ;  also  republished  in  the 
Smithsonian  Institution.) 

1863 — '^  Fossil  Crab  of  Gay's  Head."   {^Bostoji  Jour.  Nat.  Hist.') 

1865 — '^ ^ Researches  on  Hydrobiinae."   '{Smithsonian  Collections.) 

*^  Review  of  the  Northern  Buccinums. ' '  Part  I.  (  Canadian  Nat- 
uralist.) This  paper  is  a  very  elaborate  and  interesting  one,  inas- 
much as  a  comparison  is  instituted  between  the  Pleistocene  deposits 
of  Canada  and  Maine  with  recent  species. 

There  is  an  article  by  him  on  the  Shell-Heaps  of  Florida,  and 
another  on  the  Deep  Dredgings  of  Lake  Michigan,  both  of  which, 
I  believe,  were  published  in  the  American  Naturalist.  The  paper 
on  the  deep  dredgings  of  Lake  Michigan  possessed  a  high  degree  of 
interest,  inasmuch  as  he  showed  that  in  the  profounder  depths  of 
this  lake  there  is  a  Mysis,  whose  congeners  live  altogether  in  the 
sea,  which  would   authorize  the  inference  that  our  Great  Lakes 
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were  first  filled  with  salt  water,  then  became  brackish,  and  finally 
fresh. 

An  abstract  of  the  Narrative  part  of  the  North  Pacific  Expedition 
was  published  in  an  elaborate  German  work  which  I  have  never 
seen. 

1867 — ''  Illustrations  of  the  North  American  Birds  in  the  Mu- 
seum of  the  Chicago  Academy."     (^Traitsactions,  Fart  I.^ 

1869 — "Biography  of  Robert  Kennicott,"  prepared  in  connec- 
tion with  Mr.  Geo.  C.  Walker  and  Dr.  E.  Andrews.  {Trafisac- 
tions,  Part  II. ) 

1871 — "'Description  of  the  Deep-sea  Crustacea  and  Mollusca 
dredged  in  the  Gulf  Stream  by  M.  Pourtales."  (In  part,  Bulletin 
of  the  Museum  of  Comparative  Zoology,  Cambridge.) 

This  catalogue  is  undoubtedly  incomplete,  but,  with  our  library 
in  ashes,  I  cannot  correct  it.  It  comprises,  however,  but  a  portion 
of  his  life-work.  I  have  alluded  to  the  loss  of  the  MS.  of  the 
North  Pacific  Expedition,  and  involved  in  the  same  calamity  were 
the  following  MSS.  :  i.  A  work  ''On  the  Shells  of  the  East  Coast 
of  North  America,"  which  had  been  in  preparation  since  1849,  "^^^ 
of  which  about  two  hundred  of  the  drawings  had  been  engraved 
on  wood.  The  engraved  blocks,  even,  were  destroyed.  2.  "On 
the  Crustacea  of  North  America."  (These  two  books  would  have 
been  published  by  the  Smithsonian  Institution.)  3.  "A  series  of 
Dredging  Papers,"  comprising  an  abstract  of  the  result  of  the  ex- 
plorations along  the  Eastern  Coast  of  North  America.  4.  Descrip- 
tions, so  far  as  completed,  of  M.  Pourtales' s  Dredgings,  before 
referred  to. 

After  the  reorganization  of  this  Academy,  in  1864,  Robert  Ken- 
nicott, whose  name  will 'be  forever  memorable  in  our  annals,  was 
made  Director,  Trustee  for  Life,  and  Secretary.  In  1864-5,  when  it 
was  determined  by  the  Western  Union  Telegraph  Company  to  send 
an  expedition  to  the  Northwest  coast,  Kennicott,  from  his  long 
experience,  was  offered  the  command  of  a  party.  He  foresaw  a 
rich  field  for  exploration  from  which  he  might  add  largely  to  the 
Academy's  collections,  and  with  the  full  assent  of  the  trustees,  with- 
out  resigning  his  position,  he  accepted.  On  the  21st  of  March  he 
sailed  from  New  York  upon  that  distant  expedition,  from  which  he 
was  destined  never  to  return  alive.  It  was  under  these  circum- 
stances that  Stimpson  was  called  to  Chicago,  in  December,  1864, 
to  act  as  Curator,  and  at  the  subsequent  annual  meeting  was  elected 
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Secretary.  These  two  young  naturalists  had  passed  years  together 
within  the  walls  of  the  Smithsonian  Institution,  and  they  were  united 
by  the  closest  ties  of  friendship. 

Early  in  November,  1866,  news  reached  Chicago  of  Kennicott's 
death  the  May  previous,  at  Nulato,  on  the  banks  of  the  Youkon, 
almost  within  the  Arctic  Circle.  I  need  hardly  add,  in  this  presence, 
that  it  produced  a  profound  impression  of  sorrow  among  his  nu- 
merous friends,  and  particularly  among  the  members  of  this  Acad- 
emy ;  for  it  was  through  his  efforts,  mainly,  that  its  affairs  had  been 
placed  upon  a  stable  basis.  Stimpson  was  invited  to  fill  the  vacancy 
thus  created.  November  12th,  1866,  he  was  elected  Director  of  the 
Museum,  and  February  12th,  1867,  he  was  elected  Trustee  for  Life. 
We  all  can  bear  witness  to  the  judicious  zeal  with  which  he  dis- 
charged the  manifold  duties  of  his  trust.  He  maintained  a  corre- 
spondence with  not  less  than  fifteen  societies  in  the  United  States 
and  over  one  hundred  foreign  societies  engaged  in  similar  pursuits. 
He  organized  a  system  of  exchanges,  by  which  our  library  was 
supplied  with  scientific  journals  and  transactions,  and  our  Museum 
enriched  with  Natural  History  specimens,  from  both  hemispheres. 
He  edited,  with  an  accuracy  of  proof-reading  rarely  surpassed,  the 
two  parts  of  our  Transactions,  and  prepared  our  annual  reports  with 
an  almost  commercial  exactness.  So  thoroughly  classified  were  the 
collections,  that  he  could  instantly  refer  the  scientific  inquirer  to 
the  particular  specimen  required.  Under  his  directorship  the  col- 
lections in  certain  departments  of  Natural  History  had  grown  to  be 
the  most  complete  in  the  country,  and  learned  followers  in  pursuit 
of  information  resorted  thither  as  to  one  of  the  chosen  seats  of 
science.  This  vast  collection  had  been  accumulated  within  the 
short  space  of  five  years;  for  on  the  7th  of  June,  1866,  our  previous 
collections  were  almost  wholly  destroyed  by  fire.  Under  this 
calamity  Stimpson  bore  up  manfully ;  but  when  the  tremendous 
catastrophe  of  the  8th  of  October  occurred,  he  was,  as  it  were, 
crushed  to  earth.  From  that  time,  I  think,  his  spirit  lost  its  buoy- 
ancy, and,  while  he  assumed  an  air  of  cheerfulness,  in  his  quivering 
lip  and  tremulous  voice  it  was  easy  to  detect  what  he  would  fain 
conceal.  The  iron  had  entered  his  soul.  Let  him  who  would 
accuse  our  friend  of  undue  weakness,  read  over  the  melancholy 
catalogue  of  losses, — prepared  by  him  and  dated  the  30th  of  Octo- 
ber last, — and  then  call  to  mind  that,  in  addition  to  the  total  de- 
struction of  the  Academy's  collections,  which  he  had  arranged  and 
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classified,  his  own  collections  had  been  involved  in  the  general 
calamity ;  rare  books  obtained  with  difficulty,  or  presentation 
copies,  with  the  autographs  of  the  authors ;  shells  which  he  had 
dredged  from  the  ocean,  all  the  way  from  Nova  Scotia  to  the  Jap- 
anese sea ;  and  manuscripts,  in  which  were  embodied  the  results  of 
twenty  years  of  almost  unremitting  scientific  labor,  and  whose 
publication,  he  fondly  hoped,  would  form  the  solid  basis  of  his 
fame.  He  must  have  a  heart  of  adamant  who  could  view  unmoved 
this  wreck  of  a  life's  labor. 

In  my  last  interview  with  him,  he  remarked  that  he  had  not  the 
heart  to  attempt  to  enter  upon  his  life-work  again,  but  that  he 
would  give  all  his  energies  to  the  restoration  of  the  Academy.  "If," 
said  he,  "I  live  to  the  ordinary  age  of  man,  I  will  gather  within 
its  walls  a  nobler  collection  than  we  have  lost."  In  response  to 
his  circular,  the  Smithsonian  Institution,  the  Museum  of  Comparative 
Zoology,  the  Essex  Institute,  the  Academy  of  Natural  Sciences  of 
Philadelphia,  and  other  institutions,  at  once  not  simply  expressed 
their  sympathy,  but  tendered  substantial  contributions ;  and  this 
course  was  imitated  by  many  private  individuals,  among  whom  may 
be  mentioned  Professors  Silliman  and  Dana,  Isaac  Lea,  etc. 

The  Departments  at  Washington,  particularly  the  Topographical 
Bureau  and  the  National  Observatory,  nobly  responded.  From 
foreign  sources  there  have  been  large  consignments  to  the  Smith- 
sonian Institution  in  our  behalf,  which  await  our  orders.  We 
know  how  cheering  would  have  been  these  responses  to  our  departed 
friend. 

Dr.  Stimpson  had  had,  for  two  or  three  years  past,  premonitions 
of  the  disease  to  which  he  has  just  succumbed.  The  winters  of  1869- 
71  were  passed  by  him,  in  company  with  our  Vice-President,  Mr. 
E.  W.  Blatchford,  on  the  Florida  coast,  in  making  collections;  and 
rich  collections  they  were.  He  thought  that  the  moist,  warm 
breath  of  a  tropical  sea  invigorated  him,  and  he  looked  forward 
to  revisiting  this  theatre  of  his  investigations,  with  the  hope  that 
his  energies  would  be  restored.  On  the  15th  of  December,  in 
company  with  Dr.  Velie,  he  sailed  for  Key  West,  where  he  arrived 
on  the  19th.  On  the  13th  of  January,  1872,  he  went  aboard  the 
"  Bibb,"  a  United  States  Coast  Survey  steamer.  Captain  Piatt  com- 
manding, for  the  purpose  of  taking  charge  of  the  Gulf  Stream 
dredgings.  The  vessel  first  proceeded  to  Havana,  and  then  headed 
westward,  but  soon  after  leaving  Moro  Castle  Stimpson  was  taken 
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with  a  violent  hemorrhage.  The  commander  proposed  returning, 
but  to  this  he  objected,  insisting  that  she  should  proceed  on  her 
course.  He  went  ashore  but  once  until  the  2 2d  of  February,  when 
he  again  landed  at  Key  West,  and  during  this  interval  there  had 
been  not  less  than  four  returns  of  his  malady. 

On  the  ist  of  April  he  attempted  to  resume  his  labors  aboard  the 
"Bache,"  but  again  his  hemorrhage  returned,  and  he  was  con- 
veyed ashore,  where  he  remained  until  the  9th  of  May,  when,  in 
company  with  Dr.  Velie,  he  embarked  for  Baltimore.  He  arrived 
there  on  the  morning  of  the  14th.  A  carriage  was  procured,  and 
he  was  carefully  conveyed  tb  Ilchester,  some  twelve  miles  distant, 
where  reside  his  wife's  friends.  Mr.  George  C.  Walker  had  di- 
rected Dr.  Velie  to  remain  with  him, — to  minister  to  his  wants  and 
to  relieve  him  of  his  correspondence ;  but  to  this  arrangement 
Stimpson  turned  a  deaf  ear,  insisting  that  Dr.  Velie's  services  were 
required  by  the  Academy.  Under  such  melancholy  circumstances 
Dr.  Velie  parted  with  his  friend,  who,  after  lingering  until  the  26th 
of  May,  expired  at  11.30  p.m.,  at  the  age  of  forty-one  years. 

Such  is  an  imperfect  outline  of  the  life  and  labors  of  William 
Stimpson.  He  was  a  man  of  vast  erudition  in  those  branches  of 
knowledge  which  with  him  were  a  specialty.  To  a  critical  mind  he 
united  a  tenacious  memory,  so  that  his  investigations  were  charac- 
terized by  a  precision  and  accuracy  which  commanded  the  confi- 
dence of  the  scientific  world.  He  made  no  attempts  at  bold 
generalization,  trusting  that  subsequent  explorers  would  accumulate 
facts  to  sustain  it ;  but  everything  which  emanated  from  his  pen 
bore  evidence  of  conscientious  and  painstaking  care.  He  abhorred 
controversy,  and  rather  than  engage  in  it  would  consent  to  be 
robbed  of  his  discoveries. 

I  have  never  known  a  man  more  ardently  devoted  to  science. 
How  to  advance  its  boundaries  formed  his  thoughts  by  day  and  his 
dreams  by  night.  Pecuniary  considerations  had  no  influence  upon 
his  pursuits.  A  Mysis  dredged  from  the  depths  of  Lake  Michigan 
was  more  precious  in  his  eyes  than  a  purse  of  gold  brought  up 
under  similar  circumstances.  Day  after  day  we  saw  him  at  his  post 
in  the  Academy,  discharging  his  duties  with  conscientious  fidelity ; 
and  when  he  participated  in  our  proceedings  it  was  with  a  modesty 
which  would  lead  a  stranger  to  infer  that  he  was  a  novice  instead 
of  a  proficient  in  science.  He  instinctively  shrank  from  everything 
like  notoriety,  and  the  solitude  of  the  study  he  preferred  to  the 
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public  assembly.  And  yet  he  was  no  misanthrope,  but  was  emi- 
nently social,  and  had  those  generous  qualities  which  lead  to  the 
most  enduring  friendship. 

He  was  stricken  down  in  the  prime  of  manhood, — at  a  time 
when,  with  ordinary  health,  he  might  anticipate  thirty  years  of 
scientific  labor.  The  materials  had  been  collected,  the  existing 
knowledge  was  at  his  command,  and  his  mind  was  thoroughly 
trained.  I  have  often  thought  that  this  reflection  is  the  most 
melancholy  connected  with  this  life  ;  that  after  years  of  toil  in  the 
acquisition  of  knowledge,  at  a  time  when  the  judgment  is  mature 
and  the  mind  is  capable  of  putting  forth  its  most  vigorous  mani- 
festations, there  should  so  often  be  a  failure  of  the  physical  powers ; 
that  Dust  should  assert  its  superiority  over  Deity.  Such  was  the 
fate  of  Stimpson.  He  died  prematurely  for  the  cause  of  Science, 
prematurely  for  his  own  fame ;  but  he  has  published  enough  to 
rescue  his  name  from  oblivion.  Had  the  matured  results  of  his 
labors  escaped  the  consuming  flames,  the  scientific  opinion  of  the 
world  would  have  placed  him  in  the  foremost  rank  of  American 
naturalists. 

To  the  memory,  then,  of  one  thus  highly  cultured,  and  the  best 
years  of  whose  life  were  so  closely  linked  with  the  Academy,  both 
in  its  prosperous  and  adverse  fortunes,  it  seems  eminently  proper 
that  we  should  pay  something  more  than  a  passing  tribute. 

y.  W.  Foster,  LL.D. 

Chicago,  yune  iiih,  1 872. 
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Dr.  William  Stimpson. — In  the  death  of  its  Secretary,  Dr.  Stimpson,  at 
Ilchester,  Maryland,  May  26th,  the  Chicago  Academy  of  Sciences  suffered  a  loss 
far  greater  than  in  the  destruction  of  its  vast  collections  by  the  great  conflagra- 
tion of  October. 

Had  life  and  health  been  spared  him,  ten  years  would  have  enabled  the 
Academy,  under  Dr.  Stimpson's  guidance,  to  bring  together  a  collection  per- 
haps better  than  the  one  destroyed.  It  had  grown,  under  his  fostering  care,  to 
be  what  it  was,  and  no  one  knew  so  well  as  he  where  and  how  it  was  to  be 
replaced. 

But  his  comparatively  sudden  and  wholly  unexpected  death,  away  from  home, 
and  after  an  absence  dating  back  to  a  period  only  shortly  subsequent  to  the  de- 
struction of  the  Museum,  lengthens  by  years  the  time  when  the  Academy  dare 
hope  to  have  its  collections  duplicated  in  numbers,  and  renders  it  exceedingly 
doubtful  if  some  of  the  specimens  which  made  its  collections  unique  in  certain 
departments  will  ever  again  be  numbered  within  its  walls. 

The  Academy  does  not  and  cannot  overestimate  its  loss  in  the  death  of  this 
earnest,  self-sacrificing,  devoted  student  of  nature ;  and  the  memorial  services 
of  the  regular  June  meeting  were  of  a  character  appropriate  to  the  occasion. 
The  present  number  of  this  journal  contains  a  brief  memoir  by  the  President, 
J.  W.  Foster,  LL.D.,  and  we  append  an  extract  from  the  glowing  tribute  paid  to 
Dr.  Stimpson  by  the  Vice-President,  E.  W.  Blatchford,  Esq.,  which  was  most 
fittingly  said  : 

"  Dr.  Stimpson  was  distinguished  by  an  unusual  simplicity  of  character,  asso- 
ciated with  a  singleness  of  purpose  in  the  plan  of  his  life,  a  dislike  of  all  show, 
pretense,  shams,  of  all  formality, — the  offspring  of  pride, — while  conforming  with 
scrupulous  care  to  every  courtesy  of  refined  society.  He  was  possessed  of  a 
singular  purity  of  mind  and  heart,  derived — may  we  not  believe  ? — from  his  con- 
stant, familiar  intercourse  with  nature.  Closely  allied  to  this  was  his  extreme 
modesty,  so  often  observed  by  us  all,  whether  in  the  discussion  of  scientific  sub- 
jects, determining  the  position  of  pretenders  to  scientific  knowledge,  or  in 
deciding  the  disputed  points  so  frequently  referred  to  him.  Never,  in  the  fre- 
quent meetings  of  our  executive  board,  or  the  more  frequent  and  protracted 
consultations  in  regard  to  the  varied  operations  of  our  Academy,  or  in  the  un- 
restrained intercourse  of  tent-  and  boat-life,  did  he  depart  from  that  fastidious 
regard  for  the  delicate  sensibilities  of  his  associates,  which  imparted  such  a  rare 
charm  to  his  companionship.  There  are  some  associated  with  us  who  would 
hardly  forgive  me  did  I  not  speak  at  this  time  of  the  considerate  kindness  ever 
shown  by  Dr.  Stimpson  to  young  naturalists,  and  to  all  sincere  inquirers  after 
truth,  however  humble  their  position  or  limited  their  views." 

State  Microscopical  Society  of  Illinois.  —  Scientific  Meeting,  March 
22d,  1872,  at  the  Michigan  Avenue  Baptist  Church,  H.  M.  Thompson,  Esq.,  in 
the  chair. 
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Present,  Drs.  Hollister  and  Adams,  and  Messrs,  Thompson,  Biggs,  Thomas 
(B.  W.),  Nourse,  Bullock,  Adams  (J.),  Oliver,  and  Adams  (W.  H,),  and  several 
visitors. 

Mr.  Nourse  read  an  exhaustive  paper  on  the  Adulteration  of  Pepper  and  Cin- 
namon^ as  sold  in  the  Chicago  market,  illustrated  by  specimens  of  the  pure 
spices,  and  of  adulterations  ranging  from  five  to  ei^iy  per  centum.  The  speaker 
had  found  that  of  thirty-eight  samples  of  pepper  obtained  from  eleven  wholesale 
grocery  houses  of  the  city,  not  one  was  strictly  pure,  though  branded  "  Pure," 
"  First  Quality,"  "  XXX,"  etc.  Of  twenty  samples  of  cinnamon  obtained  from 
twelve  first-class  retailers,  only  one  was  found  strictly  pure ;  and  of  the  same 
number  of  samples  of  pepper  obtained  at  the  same  places,  not  one  was  pure. 

The  reading  of  the  paper  was  followed  by  a  general  discussion  of  the  subject, 
after  which  various  objects  of  interest  were  exhibited  by  the  members  present. 

The  meeting  then  adjourned. 

Annual  Meeting,  April  26th,  Vice-President  Briggs  in  the  chair. 
Present,  Drs.  Hollister,  Gall,  and  Curtis,  and  Messrs.  Adams  (W.  H.),  Thomas 
(B.  W.),  Fuller,  Bullock,  Sargent,  Babcock,  Ebert,  Westcott,  and  Oliver. 
No  quorum  being  present,  the  meeting  adjourned  for  two  weeks. 

Adjourned  Annual  Meeting,  May  loth,  Vice-President  Briggs  in  the  chair. 

Present,  Messrs.  Thompson,  Langguth,  Silversmith,  Glover,  Oliver,  Bullock, 
Babcock,  Thomas  (B.  W.),  Waters,  Sargent,  Westcott,  Nourse,  and  Patterson? 
and  Drs.  Smith  (C.  G.)  and  Hollister. 

No  quorum  being  present,  the  meeting  adjourned  for  four  days. 

Adjourned  Annual  Meeting,  May  14th,  Vice-President  Briggs  in  the  chair. 

Present,  Messrs.  Babcock,  Higginson,  Biggs,  Waters,  Adams  f  J.),  Adams  (W. 
H.),  Oliver,  Bullock,  Nourse,  Langguth,  Polachek,  Thomas  (B.  W.),  Thomp- 
son, Westcott,  Johnson  ^Sam.),  Lovering,  Sargent,  Spruance,  and  Glover,  and 
Drs.  Hollister,  Jones  (S.  J.),  Nelson,  and  Smith  (C.  G.). 

The  following-named  persons  were  elected  officers  of  the  Society  for  the  eli- 
suing  year : 

President. — S.  A.  Briggs. 

1st  Vice-President. — H.  H.  Babcock. 

2d  Vice-President. — Charles  Biggs. 

Recordijtg  Secretary. — JOSEPH  Adams. 

Corresponding  Secretary. — O.  S.  Westcott. 

Additional  Trustees. — E.  H.  Sargent,  Dr.  CHARLES  G.  Smith,  Dr.  S.  J. 
Jones,  Dr.  H.  A.  Johnson,  and  A.  E.  Ebert. 

Messrs.  Briggs,  Babcock,  and  Biggs  were  appointed  a  committee  to  suggest 
whether  any  alterations  may  be  desirable  in  the  Constitution  and  By-Laws  of 
the  Society,  to  report  at  the  next  business  meeting.  ^ 

The  Treasurer's  report  was  received,  read,  and  referred  to  the  auditing  com- 
mittee. 

The  question  of  procuring  permanent  rooms  for  tlift  meetings  of  the  Society 
was  referred  to  the  Board  of  Trustees,  with  power  to  act. 

H.  H.  Babcock  gave  notice  that  at  the  next  business  meeting  he  should  move 
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to  amend  section  two  of  by-law  three,  so  that  eleven  members  shall  be  required 
to  constitute  a  quorum,  instead  of  twenty,  as  it  now  reads. 

O.  R.  Jackson,  M.D.,  was  proposed  for  membership,  on  recommendation  of 
Drs.  Hollister  and  Jones. 

The  Board  of  Trustees  requested  an  appropriation  of  two  hundred  and  fifty 
dollars,  to  meet  the  current  expenses  of  the  ensuing  year,  and  the  same  was 
granted. 

Adjourned.  O.  S.  Westcott,  Secretary. 

Scientific  Meeting  (the  last  of  the  season  of  187 1-2),  at  the  Michigan  Avenue 
Free  Library,  May  24th,  President  Briggs  in  the  chair. 

Present,  Messrs.  Thompson,  Biggs,  Wiley,  Glover,  Nourse,  Higginson,  Bul- 
lock, Langguth,  Westcott,  Thomas  (B.  W.),  the  Secretary,  and  a  large  number 
of  visitors. 

The  minutes  of  the  previaus  meeting  were  read  and  approved. 

Miss  Mattie  A.  Merriman  was  proposed  for  membership,  on  recommendation 
of  Messrs.  Nourse  and  Biggs. 

A.  R.  Jackson,  M.D.,  was  elected  an  active  member  of  the  Society. 

A  donation  was  received  from  Dr.  J.  J.  Woodward,  of  the  U.  S.  Army,  of  his 
Report  to  the  Surgeon- General  U.S.A.  on  the  Minute  Anato77iy  of  Two  Cases 
of  Cancer,  illustrated  by  the  Alberttype  process. 

Mr.  Wiley  read  a  paper  On  Puccinia  on  Paper,  by  Mr.  Thomas  Taylor,  of 
Washington,  D.  C. 

The  President  read  a  paper  on  The  Markings  of  the  Podura  Scale,  by  J.  W. 
S.  Arnold,  M.D.,  of  New  York,  prefacing  the  same  by  remarks  on  the  history 
of  this  object  as  a  test,  and  its  value  therefor. 

Various  objects  of  interest  were  exhibited  by  the  members  present,  after  which 
the  Society  adjourned. 

Joseph  Adams,  Secretary. 

Chicago  Academy  of  Sciences. — The  regular  meeting  for  March  was  held 
on  the  1 2th,  in  Congress  Hall,  President  Foster  in  the  chair. 

Letters  were  read  from  S.  B.  Buckley,  accepting  the  corresponding  member- 
ship to  which  he  had  been  elected ;  from  Dr.  Renord,  Secretary  of  Museum  of 
Natural  History,  Moscow,  Russia,  offering  books  and  specimens;  from  the  Nat- 
ural History  Society  of  New  York,  proffering  donations. 

Donations  were  reported  for  the  museum  from  Jas,  W.  Milner,  B.  Pickman 
Mann,  Thos.  Bland,  and  the  Board  of  Trustees ;  and  for  the  library,  from  Prof. 
J.  E.  Hilgard,  U.  S.  Coast  Survey,  Hon,  C.  B.  Farwell,  Samuel  H.  Scudder,  and 
the  Department  of  Agriculture. 

Prof.  Delafontaine  then  read  a  paper  on  Coals,  with  reference  to  their  com- 
position and  their  heating  and  reducing  properties. 

He  had  recently  analyzed  many  specimens  of  coals  to  determine  their  relative 
qualities  for  heating,  and  for  reducing  the  metals. 

He  went  on  to  explain  the  meaning  and  use  of  a  thermal  unit, — the  amount 
of  heat  required  to  raise  one  degree  the  temperature  of  one  pound  of  water. 

The  average  power  of  anthracite  coal  was  14.383  thermal  units  to  the  pound  of 
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material.  Three  soft  coals  range  above  that  unit,  while  seven  of  the  same  equal 
or  excel  in  that  respect  the  lowest  anthracite.  Any  soft  coal  containing  over 
nine  per  cent,  of  oxygen  has  a  calorific  power  equal  at  least  to  the  average  an- 
thracite. 

The  reducing  power  of  coal  is  not,  as  usually  supposed,  proportioned  to  its 
heating  properties.  Thus,  one  pound  of  carbon  will  reduce  eight  and  eight-tenths 
pounds  of  haematite,  while  one  pound  of  hydrogen  will  reduce  twenty-six  and 
six-tenths  of  the  same, — ratio  1:3;  while  the  ratio  of  heating  power  is  i  :  \^^. 
He  had  devised  a  process  by  which  the  relative  reducing  and  heating  powers 
could  be  easily  and  rapidly  determined. 

The  President  then  read  a  paper  on  the  subject  of  Bessemer  Steel. 

After  discussing  at  length  the  various  steps  of  the  process,  he  proceeded  to 
show  that  the  block  coals  of  Indiana  were  very  well  adapted  to  the  work  of  re- 
ducing iron  ores. 

This  vast  field  of  coal  was  the  nearest  supply  of  reducing  coal  to  the  iron 
ores  of  the  Lake  Superior  region.  Chicago  is  the  point  where  these  two  mate- 
rials can  be  l)rought  together  with  most  facility,  and  it  was  his  opinion  that  here 
would  in  future  be  a  great  centre  of  iron  manufacture. 

The  Academy  then  adjourned. 

Regular  Meeting,  April  19th,  President  Foster  in  the  chair. 

Prof.  Delafontaine  read  a  paper  on  the  illumination  of  railroad-cars  by  means 
of  coal  gas.  He  explained  how  this  could  be  done  without  carrying  cumber- 
some machinery,  by  having  the  gas  compressed  into  cylinders. 

A  pump  had  recently  been  patented  by  a  savant  in  Switzerland,  by  which  the 
great  heat  produced  in  compressing  the  volume  of  gas  could  be  obviated.  This 
heat  had  always  before  been  a  great  drawback. 

The  Professor  then  made  some  remarks  on  the  process  by  which  fresh-water 
animals  become  changed  to  salt-water  animals,  and  vice  versa.  He  detailed 
several  experiments  that  had  been  made,  the  results  of  which  justified  the  con- 
clusion that  this  change  can  be  made  in  the  habits  of  any  water  animal,  provided 
it  be  made  slowly. 

The  only  scientific  business  at  the  May  Meeting  was  a  conversation  about  a 
live  tarantula,  which  Mr.  G.  C.  Walker  exhibited. 

Regular  Meeting,  June  iith,  was  held  in  the  lecture-room  of  the  First  Baptist 
Church,  President  Foster  in  the  chair.  The  meeting  was  attended  by  many  of 
the  prominent  members  of  the  Academy,  and  quite  a  number  of  ladies  and  gen- 
tlemen who  had  a  personal  interest  in  the  proceedings,  which  were  intended  as 
a  commemoration  of  the  life  and  services  of  the  late  Secretary,  Dr.  Stimpson. 

The  President  read  a  brief  biographical  sketch  of  the  life  of  the  deceased, 
which  was  followed  by  the  following  order,  which  was  unanimously  qjdopted,  on 
motion  of  the  Vice-President,  E.  W.  Blatchford,  Esq. : 

IN     MEMORiAM. 

We,  the  members  of  Chicago  Academy  of  Sciences,  having  assembled  on  this 
eleventh  day  of  June,  in  the  year  of  our  Lord  one  thousand  eight  hundred  and 
seventy-two,  in  memoriam  of  one  who  was  linked  to  our  Academy  by  the  closest 
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official  ties,  do  direct  our  Recorder  to  make  this  entry  on  a  separate  leaf  of  our 
Journal  of  Proceedings,  and  surmount  the  same  with  black  lines : 

William    Stimpson,  M.D., 

Born  February  14th,  1832. 

Died  May  26th,  1872. 

And  inasmuch  as  Dr.  Stmipson  occupied  the  triple  relation  of  Director  of  the 
Museum,  Trustee  for  Life,  and  Secretary  of  the  Academy,  we  desire  to  place  on 
record,  to  be  read  by  our  successors,  for  all  time,  this  our  estimate,  in  brief,  of 
his  character  and  scientific  services.  He  was  a  man  who,  in  certain  branches  of 
natural  history,  was  profoundly  versed ;  and  while  he  added  largely  to  the  sum 
of  our  knowledge  in  those  branches,  the  main  labors  of  his  life  were  destroyed 
in  the  memorable  conflagration  of  the  8th  of  October,  187 1,  which  laid  the  best 
part  of  this  city  in  ashes,  and  involved  our  Academy  in  the  common  ruin. 

In  the  administration  of  the  affairs  of  this  Academy,  during  seven  years,  he 
raised  it  in  the  magnitude  of  its  collections  to  the  fifth  in  rank,  and,  in  certain 
departments,  to  the  first  in  rank,  in  the  United  States,  He  organized  a  system 
of  exchanges  which  extended  to  the  most  distant  and  widely-separated  regions. 
He  maintained  a  correspondence  with  about  fourteen  kindred  societies  at  home 
and  more  than  one  hundred  abroad,  and  he  classified  and  arranged  the  vast  ma- 
terials confided  to  his  care  with  a  perfect  system. 

In  his  social  relations  he  was  kind  and  courteous.  While  ready  at  all  times  to 
impart  information,  he  was  not  obtrusive  in  his  opinions.  Loving  science  for  its 
own  sake,  all  his  labors  were  directed  to  its  advancement. 

And  that  his  wife  and  family  may  know  how  great  was  our  esteem  for  him,  we 
direct  our  Recorder  to  transmit  to  them  a  copy  of  these  our  proceedings. 

And  furthermore,  to  the  end  that  we  may  perpetuate  an  ampler  record  of  his 
life  and  scientific  labors, 

Be  it  resolved.  That  a  committee  of  three  be  appointed  by  the  President,  whose 
duty  it  shall  be  to  prepare  a  memoir  of  the  deceased,  which  shall  be  published 
in  the  Transactions  of  this  Academy. 

Remarks  were  made  by  Messrs,  E,  W,  Blatchford,  Hosmer  A,  Johnson,  Wil- 
liam Bross,  J,  V,  Z,  Blaney,  W,  W,  Everts,  and  E,  S,  Chesbrough ;  and  letters 
of  sympathy  w-ere  read  from  Prof,  Joseph  Plenry  and  George  C,  Walker,  Esq. ; 
after  which  the  Academy  adjourned  for  one  week. 

Adjourned  Meeting,  June  i8lh,  the  President  in  the  chair, 

A  committee,  consisting  of  Dr,  Andrews,  Geo,  C,  Walker,  and  E,  W,  Blatch- 
ford, was  appointed  to  prepare  the  biography  of  the  late  Dr,  Stimpson,  the 
eminent  Secretary  of  the  Academy, 

A  letter  was  received  from  the  Rector  and  Senate  of  the  University  of  Leyden, 
expressing  sympathy  for  the  Academy  on  account  of  the  loss  of  its  building  and 
contents  by  the  fire,  and  assuring  the  officers  of  the  Academy  that  a  large  instal- 
ment of  academical,  scientific,  and  governmental  books  will  be  at  once  forwarded 
for  the  new  library. 

The  Secretary  reported  the  receipt  of  donations  of  quite  a  number  of  volumes 
and  pamphlets,  and  scientific  and  zoological  specimens  from  European  Acad- 
emies ;  also,  benefactions  from  Hon,  John  A,  Logan,  J,  V,  Farwell,  Esq.,  J.  E, 
Hilgard,  Esq.,  Dr,  John  R.  Newberry,  and  Dr,  Edmund  Andrews,  The  contri- 
butions consist  of  two  hundred  and  forty-seven  octavo  volumes,  twenty-three 
unbound  volumes,  fifty-three  quarto  volumes,  and  one  hundred  and  fifty-eight 
pamphlets. 

The  Treasurer  called  upon  all  members  to  pay  their  dues,  as  the  money  was 


192  Editor^ s  Table.  [July, 

needed  for  the  erection  of  the  new  Academy.     A  committee  was  appointed  to 
discover  what  can  be  done  toward  the  restoration  of  the  Academy. 

Dr.  E.  Andrews  made  some  remarks  in  refutation  of  the  theory  of  the  Loess, 
which  holds  that  this  deposit  was  the  last  of  the  deposits  of  the  drift  period. 
The  stratification  of  the  Northwest,  and  particularly  that  of  the  Lake  Michigan 
region,  showed  conclusively  that  after  the  drift  there  was,  through  a  period  of 
quiescence,  the  deposit  of  a  soil  upon  the  drift  material  before  the  Loess  was 
made.  There  must  then  have  been  another  commotion  which  caused  the  Loess 
than  that  to  which  the  drift  formations  are  due.  This  commotion,  he  thought, 
might  be  an  overflowing  from  the  tropics.  This  theory  would  lend  color  to  the 
notion  which  he  suggested,  that  the  cause  of  the  death  of  the  mastodons  and 
other  gigantic  animals  at  about  that  period  was  the  driving  of  them  far  north  of 
their  usual  habitat  and  into  a  more  rigorous  and  unfavorable  climate. 

After  some  discussion  by  members  on  the  relation  of  the  Loess  and  the  Cham- 
plain  epoch,  the  Academy  adjourned. 

N.  Bridge,  Recorder. 

The  Providence  Franklin  Society. — The  Franklin  Society,  of  Providence, 
Rhode  Island,  met  on  Tuesday  evening,  June  i8th.  The  following  gentlemen 
were  elected  as  resident  members :  Rev.  Samuel  H,  Webb,  Mr.  Church,  and 
William  V.  Brett. 

Some  specimens  of  preserved  forest  leaves  and  land  mosses  were  exhibited  by 
Mr.  Russell.  The  autumn  tints  of  the  former  were  very  perfectly  preserved  by 
the  following  process :  The  leaves  are  first  pressed  and  dried  in  the  usual  man- 
ner, then  dipped  in  a  thin  solution  of  gum-shellac,  so  thin  that  it  will  run  like 
water.  This  is  to  fill  the  pores  in  the  leaves,  which  answers  the  purpose  of  pre- 
serving the  colors  without  imparting  the  objectionable  appearance  of  being  var- 
nished. Then  a  thick  solution  of  the  same  gum  is  put  upon  the  back  of  the 
leaves  with  a  small  brush,  and  the  leaf  pressed  to  card-board  with  the  fingers. 
They  may  be  arranged  in  fancy  form  and  framed  for  parlor  ornaments.  Wreaths 
of  different  kinds  of  mosses  managed  in  a  similar  manner  are  very  beautiful. 

Mr.  Battey,  of  the  Friends'  School,  made  some  interesting  remarks  upon  the 
grasses  and  sedges,  illustrated  by  specimens.  Together  they  include  one-twelfth 
of  the  known  species  of  plants,  and  nine-tenths  of  the  individuals,  by  estima- 
tion. The  order  in  which  the  first  are  included  are  eminently  useful,  furnishing 
the  cereal  grains  as  well  as  pasturage.  Starch  is  very  abundant  in  nearly  all. 
The  sedges  are  remarkable  for  the  absence  of  starch,  and  for  their  apparent  use- 
lessness.  They  make  the  bulk  of  what  is  called  "bog-hay."  The  papyrus  of 
the  ancients  was  made  from  a  sedge  grovring  on  the  banks  of  the  Nile,  As 
botanical  specimens  the  sedges  are  very  attractive.  The  sedges  have  mostly  a 
solid,  triangular  stem,  and  the  sheath  is  closed;  the  grasses  have  round,  hollow 
stems  or  culms  and  joints,  which  are  closed,  and  a  split  sheath.  ' 

Mr.  Tilden  showed  a  specimen  of  slag-like  material  found  in  considerable 
quantities  in  a  deep  excavation  of  drift  material  near  Pawtucket.  It  will  prob- 
ably be  the  subject  of  future  investigation  of  the  Society,  as  it  puzzled  as  well  as 
interested  the  members  present. 

After  some   encouraging  mutual  congratulations  upon   the   prospects  of   the 
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Society,  the  meeting  adjourned  till  after  the  Summer  vacations,  to  the  second 
Tuesday  in  September. 

The  National  Academy. — The  annual  meeting  of  the  National  Academy 
of  Sciences  was  convened,  on  the  i6th  of  April  last,  at  the  Smithsonian  Institu- 
tion, in  Washington.  The  existence  of  this  body  was  authorized  by  an  act  of 
Congress  passed  in  1863  ;  and  it  was  originally  limited  to  fifty  members,  designed 
to  represent  the  most  eminent  men  of  science  in  the  country,  who  were  to  be 
organized  for  the  purpose  of  serving  as  advisers  to  the  United  States  government 
in  questions  of  a  scientific  nature.  The  Academy  has  rendered  excellent  service 
in  this  capacity,  and  has  had  referred  to  it  very  many  important  questions,  the  sat- 
isfactory solutions  of  which  have  saved  much  money  to  the  Government,  and  in- 
creased the  efficiency  of  many  of  its  bureaus.  One  condition  of  membership  is 
that  all  such  service  to  the  Government  is  to  be  performed  without  charge. 

As  this  society,  by  its  national  character,  takes  the  lead  of  State  institutions  for 
a  similar  object,  the  number  of  members  being  at  first  limited,  considerable  dis- 
satisfaction was  felt  by  many  persons  who  believed  themselves  worthy  of  mem- 
bership but  were  excluded  by  this  restriction.  The  Academy,  therefore,  after 
mature  deliberation,  decided  to  ask  Congress  to  remove  the  limitation  as  to  num- 
ber, which  being  done,  the  principal  business  of  the  Academy  at  its  late  meeting 
consisted  in  the  increase  of  its  force.  Twenty-five  new  members  were  selected, 
representing  the  various  branches  of  theoretical  and  applied  science,  and  the 
number  is  to  be  increased  by  five  each  succeeding  year.  Very  few  papers  or 
communications  were  presented  before  the  Academy,  as  all  the  time  of  the  meet- 
ing was  required  in  carrying  out  the  changes  involved  by  the  alteration  of  the 
charter,  including  the  formation  of  a  new  constitution  and  rules  for  its  govern- 
ment. 

The  following  is  the  list  of  members  elected :  Professor  C.  A.  Young,  Dart- 
mouth;  Professor  E.  D.  Cope,  Philadelphia;  Professor  J.  Lawrence  Smith, 
Louisville;  W.  S.  Sullivant,  Columbus;  Professor  W.  B.  Rogers,  Boston;  J.  H. 
Trumbull,  Hartford;  Professor  J.  P.  Cooke,  Cambridge;  Dr.  A.  S.  Packard,  Jr., 
Salem  ;  Professor  W.  P.  Trowbridge,  New  Haven  ;  J,  E.  Oliver,  Massachusetts ; 
Professor  E.  W.  Hilgard,  Oxford,  Mississippi;  Professor  R.  Pumpelly,  State 
Geologist,  Missouri ;  Professor  J.  H.  Lane,  Coast  Survey  ;  Professor  A.  E.  Ver- 
rill.  New  Haven ;  Dr.  J.  W,  Crafts ;  Theodore  Lyman,  Boston  ;  Professor  A.  M. 
Mayer,  Stevens  Institute,  Hoboken ;  Professor  H.  J.  Clarke,  Amherst;  J.  Erics- 
son; Professor  Hadley,  New  Haven;  Dr.  F.  A.  Genth,  Philadelphia;  Charles 
A.  Schott,  Coast  Survey ;  Professor  A.  H.  Worthen,  State  Geologist,  Illinois ; 
Captain  J.  B.  Eads,  St.  Louis ;  General  H.  L.  Abbott,  U.  S.  A. 

Entomology. — We  have  examined  with  much  interest  the  Fourth  Annual 
Report  (1871)  of  the  State  Entomologist  of  Missouri,  Charles  V.  Riley,  upon 
the  noxious,  beneficial,  and  other  insects  of  the  State  of  Missouri.  The  report, 
which  occupies  one  hundred  and  fifty  pages,  is  filled  with  valuable  memoirs  upon 
various  species  of  insects,  in  which  the  peculiarities  of  the  past  season  are  indi- 
cated in  the  exceptional  abundance  or  rarity  of  certain  well-known  forms,  and  in 
the  appearance  of  species  that  had  not  been  previously  detected.  A  previously- 
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published  article  on  the  grapevine  louse  is  reproduced,  with  additions,  and  con- 
stitutes a  valuable  contribution  to  the  history  of  this  destructive  pest.  Mr.  Riley's 
practical  suggestions  as  to  remedies  will  be  well  considered  by  horticulturists. 

The  Colorado  potato  beetle,  which  has  already  done  so  much  mischief,  receives 
prominent  attention,  and  the  new  territory  invaded  by  it  during  the  year  is  re- 
corded, and  points  are  indicated  as  likely  to  fall  within  its  march  during  the 
present  season.  A  considerable  portion  of  the  report  is  occupied  by  a  paper  upon 
silk-worms,  of  which  the  different  species  are  mentioned,  and  their  special  appli- 
cabilities under  different  circumstances. 

The  Micrographic  Dictionary. — The  new  edition  of  this  valuable  book 
of  reference  is  going  forward  with  commendable  promptness,  seven  parts  having 
already  been  issued,  which  bring  the  articles  down  to  Confervoidece.  It  is  edited 
by  Dr.  J.  W.  Griffith,  Rev.  M.  J.  Berkeley,  and  Prof.  T.  Rupert  Jones,  whose 
names  in  connection  with  it  are  a  sufficient  guarantee  that  the  work  is  being 
conscientiously  done. 

The  Quarterly  Journal  of  Microscopical  Science  for  April  contains 
the  following  papers  :  On  the  Development  of  the  Enamel  in  the  Teeth  of  Mam- 
mals, by  George  Rolleston,  M.D.;  Note  on  Immersion  Object- Glasses,  by  Dr. 
Royston  Pigott,  controverting  the  assertion  that  the  aperture  of  an  immersion 
lens  can  never  exceed  80°  ;  Observation  on  Pathological  Changes  in  the  Red 
Blood  Corpuscles,  by  J.  Braxton  Hicks,  M.D.;  On  the  Artificial  Production  of 
Some  of  the  Principal  Organic  Calcareous  Formations,  by  Prof.  Harting,  of  the 
University  of  Utrecht,  being  a  report  of  researches  undertaken  with  a  view  to 
produce,  independently  of  living  organisms,  certain  calcareous  formations  which 
are  met  with  in  animals  as  integral  parts  of  their  skeleton,  by  causing  calcium 
carbonate  and  phosphate  to  combine  in  the  nascent  state  with  organic  substances ; 
On  the  Peripheral  Distribution  of  Non-medullated  Nerve  Fibres,  by  Dr.  E. 
Klein,  treating  of  the  relation  of  non-medullated  nerve  fibres  to  small  arteries, 
small  veins,  and  to  capillary  vessels  in  the  muscular  fibre  of  the  frog's  tongue, 
and  the  termination  of  nerve  fibres  in  the  ciliated  duct  in  the  tail  of  the  rabbit; 
On  the  Structure  of  Tendon,  by  J.  Mitchell  Bruce,  M.A.,  partly  in  support  of  the 
views  of  Ball  {^Max  Schnitzels  Archiv)  and  partly  in  controversion  of  them ; 
The  Embryology  of  Chrysopa,  and  its  Bearings  on  the  Classification  'of  the  Neu- 
roptera,  by  Dr.  A.  S.  Packard,  Jr.,  reprinted  from  the  Ame^'ican  Naltiralist ; 
Prelimhiary  Notice  of  Researches  on  the  Anatomy  of  the  Serous  Membranes  in 
Normal  and  Pathological  Conditions,  by  Dr.  E,  Klein  and  Prof.  Burdon  San- 
derson, forming  a  part  of  certain  investigations  on  infectious  diseases  undertaken 
for  the  Privy  Council,  and  embracing  researches  relating  to  more  than  two  hun- 
dred and  fifty  animals,  especially  rabbits  and  guinea-pigs,  many  frogs,  several 
cats,  dogs,  some  rats,  and  one  monkey;  with  numerous  reviews,  abstracts,  and 
reports  of  proceedings  of  societies. 

Carbolic  Acid  as  a  Disintectant. — C.  Homburgh,  of  Berlin,  proposes  to 
use  carbolic  acid  as  a  disinfectant,  by  saturating  sheets  of  Bristol  board,  or  any 
thick,  spongy  paper,  with  a  solution  of  carbolic  acid  in  water.  The  paper,  in 
pi»ocs  of  any  convenient  size,  may  be  hunn;  up  in  the  room  to  be  disinfected,  or 
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may  be  placed  in  drawers  or  wardrobes  where  it  is  desired  to  protect  clothing 
from  moths  or  other  insects.  This  suggests  a  convenient  method  of  using  this 
excellent  disinfectant  and  insect-destroyer. 

The  Geology  of  Montana, — The  report  of  Professor  Hayden  of  his  geo- 
logical explorations  in  Montana  and  the  adjacent  Territories  during  the  past 
season  has  just  been  published  at  the  office  of  the  Congressional  printer;  the 
promptness  with  which  the  manuscript  was  furnished  by  the  authors  of  the 
several  papers  and  printed  by  the  public  printer  being  deserving  of  much  com- 
mendation. The  book  itself  is  an  octavo  of  five  hundred  pages,  with  geological 
sections,  maps,  diagrams,  and  two  plates  of  new  species  of  orthopterous  insects. 

Our  readers  will  remember  the  interesting  discoveries  made  by  Prof.  Hayden 
in  the  geyser  region  of  the  Yellowstone  Lake  and  Fire  Hole  River,  resulting 
in  the  passage  of  a  law  by  Congress  setting  apart  a  tract  of  land  nearly  sixty 
miles  square  as  a  public  park  forever  for  the  benefit  of  the  people  of  the  United 
States. 

The  present  report  contains  full  details  of  the  country,  the  location  of  the 
principal  geysers  and  hot  springs,  and  a  plan  of  the  reservation  in  question.  As 
appendices  to  the  report,  we  have  a  paper  On  the  Agricultural  Resources  of  the 
regions  traversed  by  Prof.  Thomas,  and  letters  by  Mr.  R.  S.  Elliott,  well  known  for 
his  labors  in  reference  to  tree-planting  on  the  prairies,  and  other  subjects.  A 
division  of  the  volume  is  devoted  to  the  paleontology  of  the  survey,  and  em- 
braces papers  On  the  Fossil  Flora,  by  Prof.  Lesquereux ;  On  the  Fossil  Verte- 
brates of  the  Cretaceous  Strata  of  Kansas,  and  of  the  Wahsatch  Group,  by  Prof. 
Cope ;  On  the  Vertebrates  of  the  Tertiary  Formation  of  Wyojuing,  by  Prof. 
Leidy ;  and  On  the  Invertebrate  Fossils,  by  Prof.  Meek.  Lists  of  recent  insects, 
reptiles,  fishes,  plants,  etc.  are  also  included;  as  also  a  communication  On  Me- 
teorology, by  Mr.  Beaman,  one  of  the  assistants  of  the  survey.  Many  new  species, 
both  recent  and  fossil,  are  described  in  the  report,  and  it  is  understood  that  fuller 
details  will  hereafter  appear,  properly  illustrated,  in  the  final  report,  which  is  now 
in  the  course  of  preparation. 

An  Ancient  Oak. — In  excavating  for  the  foundation  walls  of  a  new  store 
for  Rev.  W.  H.  Ryder,  on  Wabash  Avenue,  near  Van  Buren  Street,  Chicago, 
Miy  i6th,  the  workmen  unearthed  a  white-oak  stump  fifteen  inches  in  diameter 
and  about  eight  feet  in  length.  Th-e  heart  of  the  tree  was  perfectly  sound,  but 
the  outer  portions  were  completely  decayed.  The  log  lay  about  seven  feet  be- 
neath the  "natural  surface,"  there  being  strata  above  it  as  follows  :  loam,  one 
foot;  yellow  sand,  one  and  a  half  feet;  clear  sand,  one  and  a  half  feet;  quick- 
sand, three  feet.  In  the  quicksand,  in  which  it  lay,  were  numerous  specimens  of 
Unio.  The  site  where  it  was  found  is  at  least  six  hundred  feet  from  the  present 
shore  of  Lake  Michigan. 

A  Curious  Optical  Instrument. — Mr.  Tolles  has  just  made  to  order  a  novel 
instrument.  It  consists  of  a  vertical  tube,  seven-tenths  of  an  inch  in  diameter 
inside,  twelve  inches  high,  supported  on  a  base  about  two  inches  square.  On 
one  of  the  vertical  faces  of  the  base  is  a  compound  achromatic  telescope  lens 
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three-quarters  of  an  inch  in  diameter.  Between  the  lenses  is  a  total  reflecting 
prism;  at  the  upper  end  of  the  tube  a  solid  ocular.  Looking  down  the  tube,  the 
observer  can  obtain  a  well-defined  image,  magnified  thirteen  diameters,  of  an 
object  distant  three  feet  horizontally  from  the  lens.  As  the  term  micro-telescope 
has  been  applied  to  Tolles's  instruments  where  one  tube  and  ocular  serves  for 
both  microscope  and  telescope,  this  instrument  may  be  called  a  tele-microscope. 

The  Color  of  Oysters. — A  dealer  in  Washington  not  long  since  found  a 
large  number  of  the  oysters  from  a  certain  region  in  Chesapeake  Bay  with  the 
gills  of  a  decidedly  green  color,  and  on  this  account  they  were  considered  un- 
marketable. Specimens  of  these  were  sent  for  examination  to  the  Army  Medical 
Museum,  where  they  were  examined  microscopically  by  Dr.  J.  J.  Woodward, 
who  found  nothing  abnormal  whatever  in  the  way  of  fungus-growth,  or  as  indi- 
cating the  presence  of  parasites  or  any  form  of  disease. 

They  were  then  submitted  to  the  chemical  investigation  of  Dr.  Craig,  the 
chemist  of  the  establishment,  and  on  testing  them  by  means  of  the  spectro- 
scope minute  traces  of  copper  were  detected,  but  not  in  sufficient  quantity  to 
account  for  the  color  or  to  indicate  danger  from  this  source.  The  green  color 
of  oysters  is  by  no  means  unusual  in  other  parts  of  the  world,  especially  in 
Europe,  and  there  it  is  not  considered  as  suggesting  a  condition  of  the  animals 
injurious  to  the  health  of  those  who  eat  them.  Indeed,  the  Marennes  oysters 
owe  their  reputation  to  this  particular  quality. 

Polarized  Light. — We  have  all  noticed  that  when  the  sun  shines  directly 
through  a  window  hung  with  figured  muslin  curtains,  the  reflection  of  the  pat- 
tern of  the  curtains  in  the  window  interfei'es  with  the  prospect. 

When  this  reflected  image  is  viewed  through  a  Nicol's  prism,  it  disappears 
when  the  prism  is  rotated,  leaving  the  prospect  unobstructed.  The  experiment  is 
very  interesting,  and  can  be  performed  by  any  one  who  has  a  polariscope  attached 
to  a  microscope,  and  it  is  only  necessary  to  observe  that  the  image  is  viewed  at 
the  proper  angle.  The  effect  will  possibly  be  best  when  the  sun's  rays^ake  an 
angle  with  the  curtains  and  the  glass  nearly  coinciding  with  the  polarizing  angle. 

Tyndall  has  mentioned  a  case  in  which  the  haze  obstructing  the  view  of  a 
mountain-top  was  rendered  transparent  by  the  Nicol. 

The  leaves  of  the  ivy  polarize  light  very  completely ;  viewed  through  the  Nicol 
and  a  pink  selenite,  the  plant  appears  covered  with  blossom. 

Available  Nitrogen. — P.  P.  Deherain,  in  Comptes-Rendus,  advances  a 
somewhat  novel  theory  of  the  reduction  of  atmospheric  nitrogen  to  an  available 
form  for  the  support  of  plant-life.  He  endeavors  to  prove  that  the  free  nitrogen 
of  the  atmosphere  is  brought  into  combination  during  the  oxidation  of  organic 
matter  in  the  soil.  To  demonstrate  this,  he  dissolves  glucose  in  a  dilute  solution 
of  ammonia  in  water,  placed  in  a  large  flask  filled  with  a  mixture  of  equal  parts 
of  nitrogen  and  oxygen.  Having  closed  the  flask,  he  heats  the  mixture  gently 
for  one  hundred  hours,  at  the  end  of  which  time  the  whole  of  the  oxygen  has 
disappeared,  and  5.9  per  cent,  of  nitrogen  has  been  taken  up.  The  same  pro- 
cess with  humic  acid  and  potash  shows  a  loss  of  7.2  of  nitrogen.  If  these  results 
are  confirmed  by  subsequent  experiments,  they  will  throw  light  on  the  hitherto 
obscure  subject  of  the  production  of  nitric  acid. 
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THE    PREPARATION    OF   DIATOMACEJS. 

In  all  the  range  of  microscopic  research  there  is  confessedly 
nothing  which  offers  more  seductive  attraction  than  that  depart- 
ment of  botany  which  comprises  the  Diatomacece.  Apart  from  the 
exclusiveness  with  which  the  miscroscopist  makes  his  observations 
and  pushes  his  inquiries,  there  are  charms  which  attach  to  the  life, 
the  modes,  and  the  extent  of  the  reproduction,  and  to  the  vast  results 
which  follow  the  multiplication  of  these  organisms.  There  is  also 
a  pleasing  bewilderment  in  their  large  variety  of  form  and  dimen- 
sion, from  the  grosser  discoids  to  the  almost  infinitely  little  living 
chambers ;  and  a  perpetual  delight  afforded  by  their  architectural 
beauty,  and  by  the  marvelous  and  matchless  delicacy  of  the  designs 
sculptured  upon  the  siliceous  skeletons  of  their  frustules.  The  man 
of  science  pauses  in  his  work  to  pore  over  the  tracery  of  detail,  and 
the  philosophic  student  exhausts  resource  to  effect  combinations 
in  objectives  and  in  oculars  which  shall  serve  to  bring  the  **  mark- 
ings "  into  view  and  to  perpetuate  the  picture  by  photography. 

However  great  the  interest  which  life,  habits,  and  reproduction 
inspire,  the  structure  and  configuration  of  the  siliceous  part  especi- 
ally command  attention ;  for  this  flinty  framework,  resisting  time 
and  decay,  alone  endures,  and  is  a  recognizable  integral  in  vast 
strata  of  the  earth's  surface,  while  the  softer  organic  portion, 
leaving  the  character  of  the  Diatom  to  the  skeleton,  is  caught  up 
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and  utilized  in  obedience  to  the  law  which  compels  organic  matter 

to  incessant  action,  whether  it  mount  successively  higher  or  fall 
within  the  scope  of  the  humblest  organism.  This  animated  matter 
loses  its  identity,  and  its  relations  to  particular  forms,  but  the  silici- 
fied  cachet  of  Triceratium  and  of  Coscinodisciis  is  as  palpable  in  the 
pillared  rock  or  the  California  stratum  as  in  the  recent  condition, 
or  in  the  softer  "deposits"  of  Nottingham,  Md.,  and  of  Moron, 
Spain,  or  in  the  guano  accumulations  of  the  Chincha  and  other 
islands. 

"  Preparation  of  the  Diatomacese  "  ought  strictly  to  signify  the 
preservation  of  individuals  or  groups  of  these  organisms  in  a  per- 
manent way,  and  their  arrangement  in  a  condition  suitable  for 
study  and  future  reference.  We  would  begin  with  the  deep  sea- 
soundings  and  end  with  animated  pool-water.  It  is  not  our  purpose, 
however,  to  discuss  at  present  the  various  devices  adopted  to  ac- 
complish a  task  so  extended ;  but  we  desire  to  point  out  those 
methods  of  isolating  the  siliceous  parts  of  Diatoms  to  which  ex- 
perience has  given  reputation. 

It  may  be  worth  while  to  premise  by  stating — what  is,  of  course, 
familiar  to  the  student — that  the  coveted  forms  are  to  be  met  with 
in  a  great  variety  of  conditions,  either  swarming  fresh  and  full  of 
life  in  pools,  ponds,  or  estuaries,  clothed  in  fibres  of  green, 
brown,  or  yellow,  or  clustering  together  in  springs,  pullulating  in 
lakes  and  rivers,  or  tossed  by  the  waves  of  the  great  ocean  itself. 
In  some  of  these  situations  the  Diatomacese  become  and  are  the 
pabulum  of  myriads  of  beings,  in  whose  bodies,  as  the  Acalephs,  the 
Salpidce^  the  Molluscs,  and  the  Holothuridce,  their  siliceous  remains 
are  constantly  found  by  the  microscopists,  who  use  these  and  other 
creatures  for  their  dredgers.  They  live  with  and  upon  other  Algce^ 
and  are  met  with  in  the  green  ooze  of  Confervoids,  and  even 
among  the  Muscidce. 

As  ancient  or  recently  fossilized,  however,  forming  strata  of 
considerable  thickness,  of  widely  different  consistency  and  density, 
and  not  unfrequently  of  wide-spread  geographical  distribution,  the 
Diatomaceae  astonish  even  the  workers  in  science  by  the^^extent  of 
their  proliferation,  and  by  the  uneventful  quiet  of  their  living  and 
■  dying,  apparently  undisturbed  for  whole  ages  in  the  conditions  of 
their  existence.  Examples  of  these  tedious  and  slowly  cumulative 
^formations  may  be  instanced  in  Cassel,  in  California,  in  Jutland, 
and  in  Maryland  and  Virginia,  the  latter  furnishing  so  many  varie- 
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ties  of  configuration  and  such  rare  beauty  in  design  and  ornamen- 
tation. One  of  these  Diatoms,  the  Ileliopelta,  so  mucli  admired, 
has  been  selected  by  a  distinguished  author  to  grace  the  front  page 
of  his  admirable  work  on  the  microscope. 

It  must  be  apparent  that  no  one  procrustean  method  of  securing 
the  prize  can  be  made  applicable  in  the  business  of  ''  preparation." 
The  extreme  delicacy  of  Amphipleura  forbids  the  rough  boiling 
which  Coscinodiscus  invites ;  the  free  recent  forms  of  any  kind  in 
^'pure  gatherings"  obviously  require  nothing  more  than  the  de- 
struction of  the  organic  part,  else  the  fairy-like  embossing,  as 
shown  in  lines  or  dots,  is  blurred,  or  disappears;  while  the  so-called 
Diatomaceous  "earths"  or  clays  often  tenaciously  resist  the  de- 
liverance of  the  imbedded  gems,  made  adherent  by  a  filmy,  glassy 
cement,  the  product  of  time,  an  alkali,  and  a  portion  of  the  seem- 
ing lithophytes  of  other  epochs.  A  lacustrine  deposit  may  be 
washed  out  clean  with  water,  but  rock  must  be  softened  and  sul- 
phate of  lime  removed  by  boiling  chlorhydric  acid, 

In  general,  the  business  of  preparation  involves  two  distinct  pro- 
cesses :  first,  the  liberation  of  the  Diatoms  (as  we  shall  henceforth, 
for  convenience,  call  the  siliceous  skeletons  of  the  Diatomacece) 
from  all  extraneous  matters,  with  the  exception  of  amorphous  silex 
or  some  silicates;  and,  secondly,  the  complete  isolation  of  the  Di- 
atoms themselves.  The  former  is,  at  times,  toilsome  and  disagree- 
able, by  reason  of  acid  fumes  which  arise  in  its  course ;  the  latter 
is  tedious  and,  like  the  other,  time-consuming.  But  both  call  for 
a  clear  knowledge  of  method  and  precise  executive  manipulation, 
and  both  demand  of  the  operator  an  intelligent  adaptation  of 
means  to  an  end,  and  the  patience  with  which  the  attainment  of 
the  end  is  made  possible. 

The  simplest  methods  of  cleaning  are  not  always  the  most  easy,—' 
for  exam.ple,  the  rescuing  of  Diatoms  from  among  the  Polycystincs 
of  Barbadoes, — nor  the  most  complicated  always  the  most  difficult, 
as,  for  instance,  the  treatment  required  by  a  sulphate  of  lime  guano 
known  here  as  the  "  Algoa  Bay."  Let  us,  however,  attempt  to 
make  the  several  methods  distinctly  comprehensible,  although  in 
so  doing  we  run  the  risk  of  emulating  the  tediousness  of  "neighbor 
Verges." 

Apparatus  and  Chemical  Material. — Guided  by  our  experience, 
the  following-named  articles  are  recommended  as  necessary  for  the 
work  of  cleaning  and  isolating  Diatoms,  which  should  be  done  in 
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a  chamber  high  above  the  ground,  if  possible,  and  not  heated  in 
winter  by  a  flue.  Hot-water  pipes  are  far  better,  as  affording  im- 
munity against  dust.     We  enumerate  : 

German  beaker  glasses  of  different  sizes,  with  a  number  of  small 
china  plates  to  serve  as  covers  j  several  large  watch-glasses,  or 
shallow  glass  capsules  of  like  shape ;  solid  glass  rods  for  stirring ; 
small  glass  tubes  or  pipettes ;  a  sand  bath  and  an  apparatus  for  heat- 
ing; nitric  acid,  chlorhydric  acid,  sulphuric  acid, — all  the  best 
''commercial,"  except  the  last,  which  should  be  '^C.  P.";  car- 
bonate of  soda  and  carbonate  of  potassa,  both  C.  P.  ;  Atkinson's 
alcohol;  freshly  distilled  water,  and  a  copious  supply  of  filtered 
soft  water. 

For  displaying  a  cleaned  sediment  with  the  view  of  securing 
individual  specimens,  a  number  of  glass  slides  one  and  a  half  inches 
by  four  inches  should  be  provided ;  and  for  the  preservation  of 
finished  work,  or  clean  Diatoms,  a  score  of  small  bottles,  with  corks 
already  fitted. 

Finally,  a  large  camel' s-hair  pencil;  a  few  slender  cane  (reed) 
strips,  to  serve  eventually,  when  pointed  very  finely,  to  pick  out 
single  valves  ;  a  supply  of  litmus  paper ;  a  glass  funnel,  and  Saxony 
filter  paper,  complete  the  category. 

Method  to  be  Employed. — As  pure  Diatoms,  guano  findings,  and 
diatomaceous  earths  or  clays  each  require  separate  modes  of  treat- 
ment, let  us  first  handle  a  guano  specimen,  because  some  of  the 
steps  to  be  trodden  may  be  called  fundamental,  or  we  may  say  they 
are  of  very  general  application  :  still,  they  must  in  certain  instances 
be  preluded  by  others,  may  not  be  wholly  needed  in  particular 
cases,  and  are  of  necessity  to  be  followed  by  supplementary  pro- 
cesses demanded  by  the  peculiar  nature  of  the  products  obtained. 

A  guano,  such  as  the  Chincha  or  that  of  Ichaboe,  ought  to  be 
coarsely  sifted  to  free  it  from  pebbles,  feathers,  and  masses  of  crys- 
tallized substances.  The  better  part  is  still,  however,  very  hetero- 
geneous, consisting  of  Diatoms  in  a  very  small  percentage,  and  of 
much  extraneous  matter,  earthy,  salty,  and  excrementitial.  Boiling 
water  dissolves  a  great  part  of  all  these,  and  should  be  repeatedly 
applied  to  the  deposit,  and  as  often  suffered  to  stand  after  stirring, 
so  as  to  leave  behind  the  insoluble  constituents,  among  which,  of 
course,  are  the  objects  of  our  search. 

The  sediment  will  be  materially  lessened  in  bulk  by  a  good  boil- 
ing in  a  solution  of  carbonate  of  soda,  one  ounce  to  the  pint,  which 
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dissolves  much  organic  as  well  as  some  inorganic  matter,  and, 
besides,  sets  free  adherent  Diatoms  without  injuring  their  structure. 
Carbonate  of  potash,  however,  is  not  so  free  from  objection. 

The  residuum,  being  drained  upon  a  filter,  ought  now  to  be  boiled 
in  an  equal-part  dilution  of  nitric  acid  for  about  ten  minutes  in  a 
beaker  glass,  the  quantity  of  the  fluid  being  a  couple  of  inches  in 
height  above  a  half-inch  of  the  matter  upon  which  it  is  destined  to 
act.  Lime  not  in  the  form  of  sulphate,  and  some  other  elements, 
are  dissolved  out  as  nitrates,  and  must  be  poured  off  in  the  solution 
when  cold  after  standing.  Hot  water  should  now  be  added  freely 
to  the  sediment  and  poured  off  after  its  subsidence  until  all  acid 
shall  have  been  removed,  whereupon  the  residuum  is  to  be  once 
more  drained  upon  a  filter. 

The  matter  remaining  is  now  ready  for  pure  nitric  acid,  in  which 
it  is  to  be  boiled  for  five  or  even  ten  minutes;  after  which  treatment, 
and  before  cooling,  the  whole  must  be  deluged  with  hot  water.  After 
standing,  the  supernatant  liquor  is  to  be  poured  off,  and  the  refrac- 
tory deposit  washed  clean  with  cold  filtered  water,  and  drained 
as  before  stated. 

The  sediment  now,  much  reduced  in  quantity,  is  prepared  for 
chlorhydric  acid,  in  which  it  is  to  be  boiled  for  the  removal  of 
sulphate  of  lime  if  in  moderate  quantity,  perhaps  of  a  small  per- 
centage of  other  matter,  and  of  such  metallic  stains  as  have  resisted 
the  action  of  the  aquafortis.  Besides,  the  chlorine  has  bleached 
such  vegetable  organic  debris  as  have  escaped  destruction,  so  that 
the  sediment,  now  composed  of  Diatoms,  fine  sand  and  siliceous 
dust,  and  extraneous  vegetable  remains,  appears  of  a  pale  gray  color. 

When  thoroughly  washed  in  filtered  or  distilled  water,  and  then 
rendered  as  free  from  moisture  as  possible,  either  by  means  of  a 
filter  or  by  gravitation,  the  deposit  must  be  subjected  to  the  action 
of  sulphuric  acid,  C.  P.,  which  heated  to  the  boiling  point  carbonizes 
the  vegetable  matters,  which,  in  a  charred  state,  blacken  the  fluid. 
The  removal  of  this  carbon  is  to  be  accomplished  in  the  form  of 
carbonic  acid  by  the  addition  to  the  still  boiling  acid  of  oxygen, 
which  at  the  very  high  boiling  point  of  sulphuric  acid  combines 
with  it,  and  the  gas  escapes  in  ebullition.  Nitric  acid  (NO5)  may 
be  slowly  poured  in  until  the  black  or  dusky  color  gives  place  to 
the  orange  hue  of  nitrous  acid  (NO3),  being  what  is  left  of  the 
nitric  acid  that  has  parted  with  two  elements  of  oxygen ;  or  else 
chlorate  of  potassa  in  fine  powder,  after  the  manner  of  Bailey,  may 
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be  very  gradually,  and  in  small  doses,  dropped  into  the  seething 
liquid.  Upon  each  contact  of  the  powder  a  vivid  explosion  takes 
place  as  the  carbonaceous  particles  ignite  and  consume.  Chlorine 
is  evolved,  to  the  great  annoyance  of  the  operator,  and  sulphate  of 
potassa  is  added  measurably  to  the  sand  and  Diatoms  beneath.  But 
soon  all  is  of  pearly  whiteness,  and  the  process  is  at  an  end. 

The  task  of  cleaning  is  near  its  accomplishment ;  for  all  that  re- 
mains to  be  done  is  the  abstraction  of  the  acid  and  the  washing 
out  of  the  sulphate  of  potash. 

Let  the  tyro  be  careful,  and  manipulate  with  deliberation ;  for 
the  rapid  admixture  of  sulphuric  acid  and  water  occasions  a  sudden 
and  considerable  rise  of  temperature.  Instead  of  pouring  or  draw- 
ing off  the  hot  or  cooled  fluid,  we  would  recommend  that  a  large 
beaker  glass  two-thirds  full  of  hot  filtered  or  distilled  water  be 
made  ready,  and  that  into  the  water,  by  very  tardy  pouring,  or 
even  dropping,  the  acid,  and  all  it  contains,  be  thrown.  When 
cold,  or  nearly  so,  the  supernatant  fluid  must  be  flowed  away,  which 
process  is  facilitated  by  holding  a  glass  rod  against  the  beaker's 
edge  to  guide  the  stream,  and  after  repeated  washings  with  dis- 
tilled water  in  a  fresh  beaker  (for  the  sulphuric  acid  clings  to  the 
pot-beaker),  the  Diatoms,  the  sand,  and  the  amorphous  silica  alone 
survive.  All  is  now  perfectly  clean ;  but  the  constituents  of  the 
white  powder  must  await  separation,  and  this  they  can  do  only  in 
dilute  alcohol^  because  the  particles  mat  or  adhere  irretrievably  in 
water,  in  which,  also,  confervoids  speedily  arise.  We  label  the 
vessel,  and  we  choose  our  own  time  for  isolating  the  precious 
forms,  observing,  however,  that  the  whole  sediment  has  shrunk 
within  very  small  dimensions,  as  we  set  aside  the  result  of  so  much 
labor. 

Finally,  in  reviewing  the  work  done,  let  us  have  in  mind  the 
intention  of  each  of  the  acids  employed,  and  remember  that  NOg 
boils  at  a  moderately  high  temperature,  which,  as  in  other  fluids, 
is  increased  by  the  presence  of  pebbles,  bits  of  glass,  or  coarse 
sand  ;  that  HCl  passes  into  ebullition  at  a  comparatively  low  indi- 
cation of  the  thermometer;  and,  lastly,  that  the  boiling  point  of  SO, 
is  very  high  indeed, — so  elevated,  in  fact,  as  to  jeopardize  aH  inferior 
glass-ware. 

The  foregoing  process  is  open  to  the  charge  of  being  time-con- 
suming,— as  are  all  other  methods, — but  we  have  invariably  found 
the  results  to  be  excellent.     The  same  success  is  claimed  for  a  dif- 
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ferent  procedure,  practiced  and  recommended  by  F.  G.  Stokes,* 
and  which  may  be  here  briefly  set  forth. 

Provide  a  beaker  glass  of  six  or  eight  ounces'  capacity,  in  which 
place  about  two  teaspoonfuls  of  guano,  and  then  fill  to  near  the 
top  with  a  saturated  solution  of  carbonate  of  soda.  Boil  for  half 
an  hour,  wash  well  with  water,  and,  after  standing,  pour  off  the 
supernatant  fluid  very  close. 

Add  now  of  chlorhydric  acid  two  ounces,  boil  also  for  a  half- 
hour,  wash  well,  and  pour  off  very  close  once  more. 

Treat  the  sediment  with  one  ounce  of  strong  sulphuric  acid. 
Let  it  act  for  ten  minutes,  and  then  add  bicarbonate  of  soda  cau- 
tiously, either  in  solution  or  suspension.  Shake  well  during  effer- 
vescence, wash  well,  and,  with  great  caution,  add  two  ounces  of 
nitric  acid.  After  eff'ervescence,  drop  in  two  pinches  of  chlorate 
of  potash,  boil  a  half-hour,  or  until  the  deposit  becomes  white, 
and,  finally,  wash  the  sediment  thoroughly. 

From  what  precedes,  it  must  appear  that  the  aim  of  the  operator 
is  the  removal  of  all  inorganic  substances,  either  originally  soluble 
or  artificially  made  so,  prominent  among  which  is  lime,  and  of  all 
organic  matters  reduced  by  a  destructive  process  to  a  soluble  or 
gaseous  form.  And  it  is  also  evident  that  when  certain  of  these 
stranger  elements  are  known  to  be  absent,  such  parts  of  the  pro- 
cesses as  are  applicable  to  them  ought  to  be  omitted,  so  that  fewer 
steps  are  necessary  to  attain  the  end.  Silex,  or  sand,  of  course,  is 
not  to  be  regarded  in  this  connection,  as  it  is  as  insoluble  as  the 
Diatoms  themselves. 

Suppose  we  take  a  clay  or  earth,  that  of  Nottingham^  for  ex- 
ample. Cretaceous  matter  forms  but  a  small  part  of  its  substance, 
which  consists,  in  fact,  of  Diatomaceous  skeletons,  more  or  less 
adherent  through  the  agency  of  a  mortar,  probably  a  silicate  of 
lime,  and  of  fine  siliceous  particles,  or  even  sand,  less  closely  con- 
nected. To  disintegrate  a  mass,  let  it  first  be  slaked,  as  it  were, 
by  pouring  over  it  a  strong  solution  of  carbonate  of  soda,  and 
when,  after  a  time,  the  whole  falls  to  pieces  in  laminae  and  in  dust, 
let  it  be  boiled  for  fifteen  or  twenty  minutes  in  a  quantity  of  the 
same  solution,  and  the  result  will  be  the  reduction  of  the  cement, 
the  formation  of  silicate  of  soda  and  carbonate  of  lime,  and  the 
almost  perfect  cleaning  of  the  Diatoms.  The  former  is  removable 
by  hot  water  and  frequent  washings  ;  the  latter,  by  boiling  in  nitric 

*  F.  G.  Stokes,  On  Cleaning  Diatoms,  Quar.  Jour.  Micros.  Science,  vol.  xv.  p  222. 
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acid ;  while  chlorhydric  acid  dissolves  out  any  sulphate  of  lime, 
and,  besides,  bleaches  by  the  abstraction  of  unattacked  metallic 
stains.  The  fine  siliceous  dust,  the  torment  of  diatomists,  can  only 
be  gotten  rid  of  by  elutriation,  as  will  presently  be  shown,  and 
refractory  particles  or  lumps  must  be  left  behind  in  the  washings. 

If  the  reader  have  followed  our  proces  raisonne,  he  will  hardly 
be  at  a  loss  to  answer  the  query,  ''  What  are  we  to  do  with  such 
clay  or  rock  as  the  Monterey?''^  some  specimens  of  which  we  have 
found  to  be  extremely  hard  or  tenacious.  In  this  instance,  again, 
the  difficulty  presented  is  the  disintegration  of  the  rock  without 
doing  injury  to  the  Diatoms.  We  may  make  the  mass  very  hot 
and  then  drop  it  into  cold  water,  by  which  many  Diatoms  will  be 
sacrificed  ;  or  else  we  may  slightly  warm  the  specimen,  drop  it  into 
a  strong  solution  of  carbonate  of  potash,  and  boil  for  a  time,  to 
be  ascertained  by  the  breaking  down  of  the  original  lump.  In  the 
same  way,  carbonate  of  soda  may  be  employed,  with  more  safety  to 
the  forms  in  request,  but  with  less  general  success  ;  while  the  potash, 
which  is  more  energetic  in  decomposing  the  cement,  is  very  de- 
structive, if  not  carefully  watched,  of  the  very  objects  we  seek. 

Once  reduced  to  the  state  of  powder,  the  rules  just  enunciated 
are  to  be  followed. 

Before  leaving  the  difficult  or  troublesome,  we  feel  obliged  to 
notice  such  guanos  as  contain  sulphate  of  lime  in  any  quantity,  but 
especially  in  large  proportion.  Algoa  Bay  guano  (South  Africa),  for 
instance,  as  furnished  us  by  a  reliable  person,  was  found  to  consist 
almost  wholly  of  this  refractory  substance,  which  required  an  espe- 
cial treatment.  Being  soluble  in  boiling  and  hot  dilute  chlorhy- 
dric acid,  it  was  found  necessary  to  boil  the  Algoa  guano  in  that 
dilution,  and  to  pour  the  whole  on  a  filter,  whereby  the  sulphate  of 
lime  in  solution  ran  off  and  deposited  on  cooling,  while  the  guano 
residuum  was  caught  by  the  filter,  to  be  subjected  again  and  again 
to  the  same  process  as  long  as  it  contained  the  salt  of  lime.  The 
small  portion  of  decalcified  guano  was  next  exposed  to  the  action 
of  NO5  and  HCl,  in  the  usual  way,  with  the  result  of  securing  some 
beautiful  Actinoptychi  and  Aulacodiscus  Peter sii. 

Pure  gatherings,  unmixed  with  sand,  mud,  or  other  refractory 
extraneous  substances,  are  not  made  to  pass  through  the  ordeal  of 
an  alkali  and  so  many  acids  as  in  the  case  of  a  guano,  but  may  be 
cleaned  by  the  use  of  one  of  these  agents  with  the  aid  of  no  long- 
continued   heat.     Chlorophyll   will  yield   to   carbonate  of  soda, 
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and  all  possible  lime  here,  to  nitric  acid  ;  but  when  we  have  to 
deal  with  very  delicate  Amphipleuras  or  Grammafophoras,  marked 
with  almost  ghostly  lines,  we  should  handle  our  reagents  with  gloves, 
and  not  boil  out  those  exquisite  markings  which  almost  rival  the 
art-ruled  bands  of  Nobert.  Maceration  for  a  time  may  be  sufficient ; 
or,  if  the  quantity  be  small,  all  phytic  substance  may  be  burned 
away  by  the  heat  of  a  spirit-lamp  flame  applied  beneath  a  film  of 
mica,  on  which  the  ^*once  animated  dust"  reposes,  and  on  which 
it  may,  without  change,  be  mounted  in  balsam. 

It  is  needless  to  remind  the  young  operator  of  the  necessity  for 
delicacy  in  all  manipulative  procedures,  and  not  least  in  the  wash- 
ings of  pure  gatherings,  or  of  those  containing  the  filmy  forms. 
But  care  is  especially  to  be  exercised  in  the  recovery  of  those  most 
fragile  Diatoms  which  are  met  with  in  Barbadoes  earth.  Water 
alone,  poured  gently  on  this  polycystinous  deposit,  will  suffice  to 
float  away  and  waft  them  to  slides  ready  for  their  reception.  And 
this  may  be  done  in  a  beaker,  so  that  the  supernatant  water,  ren- 
dered milky  by  Diatoms  and  siliceous  dust,  yields  by  elutriation 
the  fairest  of  results. 

Isolation  of  Diatoms. — We  have  already  pointed  out  the  advan- 
tage, nay,  even  the  necessity,  of  preserving  the  fruits  of  all  clean- 
ings in  dilute  alcohol,  in  which  they  may  rest  in  safety  awaiting  the 
separation  of  the  morphous  from  the  amorphous.  And  we  may 
here  add  the  advice  to  recommit  the  Diatoms  to  alcohol  finally  be- 
fore mounting,  or  incidentally,  if  interruption  temporarily  arrest 
the  perfect  course  of  the  isolation.  The  methods  of  Mr.  F.  Okeden* 
by  decantation,  and  by  whirling  in  an  evaporating  capsule  or  large 
watch-glass,  as  suggested  by  Mr.  J.  A.  Tulk,f  we  have  found  to 
answer  every  requirement  if  they  be  as  dexterously  managed  as  they 
are  ingeniously  devised.  But  we  would  call  attention  to  a  point, 
not  hitherto  noticed,  incidental  to  the  decantation  process,  and 
which  has  reference  chiefly  to  the  discoid  forms.  It  is  this  :  When 
the  Diatoms  were  nearly  or  quite  free  from  foreign  matters,  and  beaker 
glasses  were  being  used  in  the  preparation,  we  observed  that  entire 
disks  adhered  to  the  flat  bottoms  of  the  vessels.  We  utilized  this 
knowledge  by  emptying  a  beaker,  by  washing  it  out  quite  freely 
with  distilled  water,  and,  finally,  by  detaching  and  collecting  the 

*  Method  of  Washing  Diatomaceous  Earths  and  Clays  ;  Quarterly  Journal  of  Microscopical 
Science,  vol.  iii.  p.  158. 

f  On  the  Cleaning  and  Preparing  of  Diatoms,  vol.  xi.  No.  3,  iii. 
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absolutely  perfect  Diatoms  by  means  of  a  soft  camel's-hair  pencil^ 
well  cleaned.  In  this  way  we  have  had  excellent  success  with  many 
gatherings,  but  with  none  better  than  the  Nottingham  earth,  as  was 
shown  by  some  of  our  slides  exhibited  in  Chicago  in  March,  1871, 
at  the  reunion  of  the  State  Microscopical  Society  of  Illinois. 

We  have  now,  by  whatever  process  employed,  attained  the  clean- 
ing and  separation  of  the  Diatoms,  and  have  consigned  them  to 
the  temporary  guardianship  of  dilute  alcohol ;  but  there  still  remains 
for  us  the  task  of  a  final  preparation  of  them  for  mounting.  By 
the  plan  adopted  and  suggested  by  Mr.  Okeden  they  have  been 
''sorted"  as  to  size;  yet  one  washing  more  is  necessary  before  we 
can  transfer  them  to  the  expectant  slides.  If  the  Diatoms  were  to 
be  dipped  out  by  a  tube  directly,  and  dropped  either  upon  a  cover 
or  a  slide,  the  rapid  alcoholic  evaporation  would  keep  the  whole 
field  in  agitation,  and  the  objects  would  eventually  group  together 
in  drying  and  materially  mar  the  beauty  of  the  preparation. 
This  defect  may  be  easily  remedied  by  quickly  washing  out  the 
alcohol ;  after  which  the  even  display  of  the  diatomaceous  forms 
is  readily  accomplished,  especially  if  we  give  the  end  of  the  slide 
a  fillip  with  the  finger  previous  to  putting  it  aside  to  dry  sponta- 
neously. At  this  point  the  microscopist  has  the  election  either  of 
mounting  in  the  dry  way,  or  of  embalming  his  tiny  treasures  in 
Canada  balsam.  He  may  add  the  balsam  drop  au  naturel  and 
gently  heat  over  a  spirit-flame  before  applying  the  cover,  or  he  may 
omit  the  evaporation  and  mount  "  soft,"  placing  a  small  screw,  for 
a  weight,  upon  the  cover,  or  he  may  use  balsam  thinned  by  chloro- 
form, or  dissolved  in  absolute  alcohol,  and  filtered  as  recommended 
by  Dr.  Schaeffer,  of  the  Army  Medical  Museum,  and  then  apply 
the  continuous  pressure  of  a  small  weight.  By  the  first  method  the 
slide  will  be  immediately  ready  for  use  when  labeled ;  by  the 
others,  a  certain  number  of  hours  or  days  must  elapse  before  the 
margins  of  the  covers  will  have  become  securely  attached.  But  the 
work  is  done,  and  the  student  may  now  gloat  over  the  things  of 
beauty  which  he  views  by  the  light  of  science.  It  is  true  that  he 
may  regret  a  few  forms  which  have  been  floated  off  under  the  de- 
scending cover;  but  careful  manipulation  alone  will  in  future  pre- 
vent this  mishap.  But  how  can  he  imitate  the  exquisite  groupings 
of  the  Diatomaceen-Typen-Platte  of  Moller?  He  may  not  equal, 
but  he  may,  with  much  practice,  approximate  to  the  excellence  of 
that  wonderfully  skillful  preparer   by  arranging  his  Diatoms   dry 


1872.]  Ttie  Preparation  of  Diatomacec^.  207 

upon  a  slide  or  cover  previously  coated  with  a  thin  film  of  gelatine, 
and  then  fixing  them  by  exposure  for  a  moment  to  the  vapor  of 
distilled  water.  In  mounting  with  balsam  the  Diatoms  cannot 
change  position,  but  the  gelatine  disappears,  and  is  seen  no  more 
forever. 

Before  closing  this  paper,  perhaps  already  too  long,  we  deem  it 
germane  to  the  subject  to  refer  to  the  plan  which  we  have  adopted 
with  success  in  the  selection  or  picking  out  of  particular  Diatoms. 
It  may  not  be  altogether  original,  yet  it  is  practical,  and  may  aid 
the  inexperienced. 

Nothing  is  easier  than  to  seize  particular  Diatoms  and  transfer 
them  to  a  bottle  for  future  use,  or  to  a  slide,  provided  the  field 
from  which  we  select  be  rich  and  clean.  Difficulty,  however,  occurs 
when  forms  in  any  gathering  are  few  and  far  between.  Let  such 
prepared  material  be  spread  upon  a  large  slide,  covering  a  space  of 
one  inch  by  two,  and  let  it  be  filliped  as  it  is  set  away  to  dry  spon- 
taneously. With  a  two-third  inch  objective,  search  the  white  field 
for  any  Diatoms  whatever,  and,  upon  finding,  encircle  each  one 
with  a  line,  made  with  the  point  of  a  match  sharpened  and  moist- 
ened, adding  near  the  circle  a  dot,  or  cross,  or  other  sign,  always 
appropriated  to  the  same  Diatom,  and  of  which  a  tallying  record 
is  kept  on  paper.  At  leisure  one  may,  without  trouble,  single  out 
any  desired  object,  pick  it  off  with  a  fine  dampened  point  of  cane 
(reed),  not  including  the  siliceous  cuticle,  and  deposit  it,  free  from 
injury,  in  a  small  drop  of  distilled  water  placed  in  the  centre  of 
the  slide. 

And  here  we  leave  our  subject,  with  the  remarks  that  none  of 
the  methods  proposed  can  lead  to  success  unless  aided  by  patience, 
pains-taking,  the  adaptation  of  means  to  an  end,  and  by  practiced 
manipulative  skill ;  and  that  what  appears  to  be  present  perfection 
is  only  to  be  regarded  as  one  of  the  widening  circles  which  tend 
.towards,  but  which  never  reach,  ultimathulan  truth. 

Christopher  y^ohnston,  M.D., 
Corresponding  Member  of  the  Microscopical  Society  of  Illinois. 

Baltimore,  Md.,  July  26th,  1872. 
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DR.  J.  J.  WOODWARD  IN  REPLY  TO  DR.  LIONEL 

S.  BE  ALE. 

If  I  may  judge  by  his  paper  in  the  July  number  of  this  journal, 
Dr.  Lionel  S.  Beale  feels  much  aggrieved  at  some  brief  remarks  of 
mine  in  the  April  number.  I  hasten  to  disclaim  any  intention  of 
wounding  his  feelings  by  what  I  then  said,  though  of  course  I  can- 
not yield  the  right  of  giving  public  expression  to  my  dissent  from 
speculations  which  appear  to  me  unsound. 

In  reply  to  this  attack,  it  seems  necessary  that  I  should  add  a  few 
words  to  what  I  have  already  said  with  regard  to  the  use  of  glycerine 
in  connection  with  the  soft  tissues.  I  have  found  it  a  most  useful 
reagent  in  the  examination  of  fresh  specimens,  and  it  is  continually 
employed,  both  by  myself  and  my  assistants,  in  the  museum,  though 
not  as  the  sole  means  of  examining  fresh  tissues ;  for  serum,  aqueous 
humor,  acetate  of  potassa,  and  many  other  media  are  better  for  cer- 
tain purposes,  and  are  not  to  be  neglected  for  glycerine  with  all  its 
**  charms." 

For  the  permanent  preservation  of  the  soft  tissues,  however,  I  have 
not  found  glycerine  a  success.  When  Dr.  Beale  first  published  his 
method  of  preparing  the  tissues  for  examination  with  high  powers, 
I  hastened  to  adopt  it.  I  obtained  the  best  Price's  glycerine  from 
England,  I  filled  blood-vessels  with  Prussian  blue,  stained  nuclei  with 
carmine,  and  followed  the  plan  proposed  in  all  its  details  with  the 
utmost  good  faith.  The  preparations  thus  made  were  very  pretty, 
certainly,  but  I  regret  to  say  they  obstinately  refused  to  keep.  Dr. 
Beale  says  '*  glycerine  has  behaved  more  kindly"  to  him,  and  men- 
tions that  he  has  many  specimens,  "some  of  which  have  been  pre- 
served in  glycerine  for  periods  varying  from  one  to  ten  years,"  and 
thinks  he  could  perhaps  even  "find  some  that  have  been  kept 
upwards  of  twelve  years  in  this  medium." 

As  the  climate  of  England  is  not  subject  to  the  high  summer  tem-* 
peratures  which  so  often  prevail  in  the  United  States,  it  is  very 
possible  that  glycerine  may  behave  somewhat  "more  kindly"  as  a 
preservative  in  that  country  than  it  will  here;  though  from  what  I 
have  been  able  to  learn  from  the  conversation  of  friends  who  have 
been  abroad,  and  from  the  letters  of  correspondents,  I  have  been  led 
to  the  conclusion  that  the  experience  of  the  majority  of  histologists, 
both  on  the  continent  and  in  England,  has  been,  in  this  matter,  es- 
sentially the  same  as  mine.    Nor  do  I  understand  Dr.  Beale' s  language, 
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either  in  the  article  now  before  me  or  in  his  former  publications,  as 
claiming  any  constant  or  uniform  permanency  for  glycerine  prepa- 
rations. He  does  not  tell  us  that  all,  or  even  the  majority,  or  even 
a  large  minority,  of  the  thousands  of  preparations  he  has  immersed 
in  glycerine,  retained  their  pristine  beauty  and  usefulness  for  any 
considerable  time.  Is  it  not  a  fact,  I  would  ask  him,  that  even  in 
his  own  skillful  hands  it  is  only  a  few  fortunate  preparations  out  of 
many  made,  which  by  some  happy  chance  survive  the  common 
ruin  of  the  first  summer  ? 

Now,  as  to  just  what  I  have  been  able  to  do  myself,  or  to  have 
done  at  various  times  by  my  assistants,  I  have  not  a  great  deal 
to  add  to  my  former  article.  Dr.  Beale  proposes  that  I  should  get 
some  friend  in  whom  I  have  ^Mmplicit  confidence,"  to  cross  the 
ocean  and  wait  on  him  with  some  of  the  museum  specimens,  for 
comparison  with  his.  If  he  really  desires  that  any  such  comparison 
should  be  made,  would  it  not  be  much  simpler  for  him  to  send  me 
by  mail,  or  otherwise,  one  or  two  glycerine  preparations  of  tissues 
which  he  thinks  it  quite  impossible  to  display  in  balsam?  I  would 
take  pleasure  in  sending  back  what  I  could,  in  the  same  way. 
Meanwhile,  I  cordially  invite  any  English  or  American  microsco- 
pists  who  have  seen  Dr.  Beale' s  preparations  in  his  own  hands,  to 
call  at  the  museum  in  Washington,  and  see  what  we  have  been  able 
to  do  in  the  way  of  making  a  collection  of  histological  preparations 
which  are  likely  to  be  permanent. 

The  foregoing  remarks  cover,  I  think,  all  the  essential  points  in 
Dr.  Beale' s  critical  paper,  except  the  first  paragraph,  which,  after 
all,  I  presume,  accounts  for  the  rest.  In  reply  to  this  paragraph, 
I  can  only  say  that  I  courteously  disavow  any  desire  to  '^annihilate" 
Dr.  Beale's  doctrines  by  any  mere  ''  dictum"  of  mine.  They  must 
stand  or  fall  on  their  own  merits,'  and  the  judges  will  be  the  men  in 
all  countries  who  have  worked  over  the  same  ground  hitherto,  or 
who  may  do  so  hereafter. 

I  had  no  intention  or  wish  to  prejudge  the  result ;  I  only  desired 
to  place  on  record,  for  the  information  of  some  of  my  young  fellow- 
countrymen,  for  whom  alone  the  article  complained  of  was  written, 
the  simple  circumstance  that  I  do  not  accept  the  hypothetical  super- 
structure of  *' germinal  matter"  and  ''  vital  power"  which  my  dis- 
tinguished critic  builds  on  the  foundation  of  his  experience  with 
carmine  staining  and  glycerine.  I  wished  them  to  know  also  that 
there  were  other  reagents,  such  as  nitrate  of  silver,  chloride  of  gold, 
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osmic  acid,  damar  varnish,  and  Canada  balsam  for  example,  at 
which,  indeed,  Dr.  Beale  sneers,  but  the  effects  of  which,  neverthe- 
less, must  be  considered  patiently  by  all  who  desire  to  gain  a 
knowledge  of  the  facts  on  which  our  cautious  and  provisional  histo- 
logical hypotheses  ought  to  be  built.  I  qualified  my  remarks  by  the 
words  "  I  believe."  I  only  meant  to  record  my  belief;  I  did  not 
attempt  to  enforce  it  by  arguments,  for  which  I  had  then,  and  have 
now,  no  leisure ;  that  necessary  work  is  in  other  and  abler  hands, 
where  it  may  safely  be  left. 

/.  /.  Woodward,  M.D. 
Washington ,  D.C. 


DRAW-TUBES  vs.    DEEP  EYE-PIECES. 

The  essay  under  this  caption  in  the  July  number  of  The  Lens  has 
the  common  fault  of  many  theoretical  papers,  that  it  considers  and 
deals  with  what  the  writer  thinks  may  be,  or  ought  to  be  in  the 
abstract,  but  neither  makes,  nor  gives  the  reader,  any  intimation  of 
how  the  theory  applies  to  existing  instruments. 

It  is  asserted  that  ^'It  is  a  fact  that  with  a  given  magnifying 
power  the  image  obtained  by  a  short  tube  and  high  eye-piece  is 
more  perfect,  cleaner,  and  brighter,  than  that  obtained  by  the  use 
of  a  long  tube  and  low  eye-piece. ' '  And  the  writer  then  gives  a  good 
reason  for  his  theory, — viz.,  *^the  fringes  of  interference  becoming 
larger  and  more  injurious  to  the  image  as  the  tube  is  lengthened 
and  the  luminous  cone  becomes  more  acute."  "The  different  re- 
sults noted  do  not  depend  upon  any  defect  in  the  correction  of  the 
spherical  and  chromatic  aberrations  of  the  objective." 

Now,  the  defect  of  the  paper  is  this :  the  writer  does  not  define 
what  he  means  by  a  short  tube  or  a  long  tube.  He  gives  no  indi- 
cation that  he  considers  a  ten-inch  tube  long  or  short.  If  he  means 
to  call  a  common  German  or  French  five-inch  tube  ''short,"  then 
he  undoubtedly  by  a  long  tube  means  that  the  ten-inch  tubes  of 
English  and  American  instruments  are  'Mong."  " 

Then  he  gives  no  specification  of  the  objectives  he  refers  to ; 
forgetting  or  ignoring  the  fact  that  very  different  effects  may  be 
obtained  from  different  instruments ;  ignoring  also  the  fact  that 
accomplished  makers  make  their  objectives  to  give  the  best  results 
with  a  certain  definite  length  of  tube.     From  this  fact  an  objective 
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intended  to  give  its  conjugate  focus  at  five  inches  ought  not  to  be 
expected  to  do  so  well  if  the  cone  of  rays  were  extended  to  ten 
inches.  One  made  to  do  its  best  with  a  ten-inch  tube  ought  not  to 
be  expected  to  do  best  with  a  tube  of  five  inches  or  with  one  of 
seven  feet.  As  for  the  use  of  high  eye -pieces,  every  microscopist 
knows  that  the  great  objection  to  them  is  the  loss  of  light,  but  that 
they  are  in  fact  one  of  the  best  tests  of  the  quality  of  the  objective, 
— that  many  an  objective  will  perform  very  fairly  with  a  low  eye- 
piece, but  fail  entirely  when  tried  with  the  same  length  of  tube  and 
higher  eye-pieces.  The  quality  of  the  eye-pieces  themselves  is  also 
to  be  taken  into  consideration  ;  for  it  varies,  though  theoretical 
writers  too  often  appear  to  take  it  for  granted  that  all  are  equally 
good. 

Now  for  the  practical  application,  which  the  writer  of  the  essay 
in  question  entirely  omitted  by  not  specifying  any  length  of  tube. 
With  what  length  of  tube  has  good  definition  been  obtained  ? 
Thousands  are  using  English  and  American  instruments  with  tubes 
eight  to  ten  inches  long,  giving  the  conjugate  focus  ten  to  twelve 
inches  from  the  optical  centre  of  the  objective,  and  to  that  adding 
some  inches  of  draw-tube.  Now,  all  these  will  undoubtedly  agree 
that  the  ^*  perfection,  clearness,  and  brightness"  of  the  image  de- 
pend upon  the  skill  of  the  maker  in  correcting  *'  the  spherical  and 
chromatic  aberration,"  and  not  on  the  length  of  tube  or  power  of 
eye-piece  entirely.  I  have  by  me  photographs  of  Amphipleura  pel- 
lucida,  taken  by  Col.  Dr.  Woodward,  of  Washington,  with  a 
Tolles'  objective  (a  little  less  than  one-fifth  inch  focus)  at  forty- 
eight  inches'  distance  from  the  objective  :  this  is  equal  to  a  pretty 
long  tube.  Now,  this  photograph  bears  enlarging  twenty  diameters 
and  still  shows  "  clear  and  bright."  But  I  have  other  photographs 
by  Dr.  Woodward  of  the  same  object,  taken  with  Powell  and  Lea- 
land's  one-sixteenth  (so-called)  and  with  Tolles'  one-sixteenth  at 
seven  feet  six  inches'  distance,  still  giving  good  definition,  and 
bearing  a  low-power  eye-piece  well.  It  is  to  be  supposed  that  these 
are  at  least  not  ^' short  tubes,"  and  are  good  evidence  that  the  de- 
finition is  obtained  by  quality  of  the  objective. 

Tests  within  a  few  hours  of  this  writing  with  long  tubes  (ten 
inches)  and  high-power  objectives  gave  the  best  results  with  low 
(one  and  a  half  and  two  inch)  eye-pieces,  '* cleaner  and  brighter." 

There  is  another  element  which  should  be  considered  in  this  dis- 
cussion ;  but,  so  far  as  I  am  aware,  it  never  has  been :   it  may  be 
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termed  the  **  personal  equation."  Every  individual  cannot  see  the 
same  as  every  other  one.  In  my  own  case  I  know  that  some  others 
can  see  what  is  invisible  to  me. 

it  Charles  Stodder. 

Boston,  August  1st,  1872. 


THE  CELL. 

II. — THEORIES  OF  CELL  DEVELOPMENT.     {Concluded.) 

(c.)  Theories  which  locate  Developmental  Power  outside  the  Nu- 
cleus.— According  to  the  older  notions  of  the  perfect  cell,  it  con- 
sists of  five  distinct  elements,  namely : 
"(i)  The  cell  wall. 

(2)  Contained  fluid. 

(3)  Granules  floating  in  the  fluid. 

(4)  The  nucleus. 

(5)  The  nucleolus."* 

According  to  Virchow,  the  typical  cell  includes  always  the  ''cell 
wall,"  ''cell  contents,"  and  "nucleus;"  the  nucleolus  being  gen- 
erally, but  not  invariably,  present. f 

The  nucleus  and  nucleolus  must  be  and  are  (and  generally  were) 
regarded  as  structurally  and  functionally  identical, — the  latter  being 
simply  the  youngest  portion  of  the  former.  J 

Excluding,  then,  for  the  present  the  nucleus  (and,  of  course,  the 
nucleolus),  we  have  three  elements,  which,  collectively,  form  the 
periplast  of  Huxley,  the  formed  material  of  Beale,  the  sarcode  of 
Dujardin,  the  protoplasm  of  Max  Schultze,  and  what  is  generally 
understood  as  the  cell  contents  of  other  authors. 

At  the  present  time,  the  power  of  cell  multiplication  is  pretty 
generally  believed  to  reside  in  the  nucleus ;  but  some  possible  ex- 
ceptions are  admitted  among  the  lowest  orders  of  living  beings,  as 
we  shall  presently  see.     Some  of  the  earlier  writers,  however,  seem 

*  Peaslee's  Human  Histology,  p.  114. 

t  Virchow,  Cellular  Pathology,  p.  30  et  seq. — Since  the  publication  of  this  work,  Virchow  has 
modified  his  views  by  admitting  that  the  cell  wall  is  not  necessarily  and  constantly  present. 

X  It  must  be  remembered  that  this  description  applies  only  to  the  cell  which  is  no  longer 
living ;  for  it  is  a  singularly  recent  discovery  that  dead  cells  are  no  more  like  living  cells  than 
dead  men  are  like  living  men.     I  shall  allude  to  this  point  more  at  length  in  a  future  paper. 
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to  have  looked  upon  that  portion  of  the  cell  outside  the  nucleus  as 
at  least  of  equal  importance  with  the  latter  in  its  relations  to  cell 
multiplication.  But  it  must  be  confessed  that  it  is  necessary  to 
speak  somewhat  guardedly  upon  this  point,  since  it  is  impossible  to 
extract  a  definite  and  certain  meaning  from  the  language  employed 
by  some  of  the  earlier  observers,  and  others  appear  to  have  scarcely 
known  what  they  believed  themselves.  Moreover,  the  mania  for 
word-coining  which  early  crept  into  the  domain  of  cytology  (and 
which,  by  the  way,  has  not  yet  crept  out  again)  has  also  increased, 
instead  of  lessening,  the  confusion.  The  same  word  is  frequently 
applied  by  different  writers  to  different  portions  of  the  cell :  for 
example,  the  word  ''protoplasm"  has  at  various  times,  and  in 
the  service  of  various  authors,  carried  with  it  so  many  meanings 
that  it  now  has  scarcely  any  meaning  at  all.  It  follows  from  all 
this  that  every  man  has  to  be,  to  a  considerable  extent,  his  own 
interpreter;  and  it  would  not  be  surprising  if  my  understanding  of 
the  language  employed  by  some  of  the  writers  to  whom  I  shall 
refer  should  be  different  from  the  interpretation  of  some  of  those 
who  may  chance  to  read  these  pages. 

I  am  not  aware  that  the  genetic  function  of  the  nucleus  has  ever 
been  denied ;  indeed,  the  name  conferred  upon  it  by  Schleiden 
("cytoblast"  or  ''cell-bud,"  the  budding  or  growing  cell),  shortly 
after  its  discovery  by  Robert  Brown,  expressly  implies  his  belief  in 
its  power  of  development ;  a  belief,  as  we  shall  presently  see,  which 
has  now  become  wellnigh  universal. 

Fissiparous  cell  development,  or  multiplication  by  division,  as 
primarily  understood,  seems  to  have  been  regarded  as  commencing 
at  the  periphery  of  the  cell.  Schwann,  with  some  hesitation,  ad- 
mitted a  mode  of  cell  multiplication  by  the  "growth  of  partition- 
walls  across  the  old  cells."  No  mention  is  here  made  of  the  divi- 
sion of  the  nucleus,  but  the  so-called  cell  wall  was  the  active  agent 
in  the  accomplishment  of  the  process.  Schwann  was  led  to  half 
doubt  the  accuracy  of  his  judgment,  because  Schleiden  supposed 
that  what  appeared  to  be  bipartite  cell  development  was  in  reality 
"an  illusion,  inasmuch  as  the  young  cells  might  escape  observation 
in  consequence  of  their  transparency,  and  at  a  later  stage  their 
line  of  contact  would  be  regarded  as  the  partition-wall  of  the  parent 
cell."*  That  mode  of  cell  multiplication  to  which  Henle  gave  the 
name  of  "segmentation"   (a  term  now  generally  applied  to  the 

*  Tyson,  "  The  Cell  Doctrine,"  p,  38. 
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process  which  first  takes  place  in  the  fecundated  ovum)  was  prob- 
ably regarded  by  him  as  beginning  at  the  surface  of  the  cell.  He 
describes  it  as  commencing  by  a  *' cording-in"  of  the  surface  of 
the  yolk  (which  he  seems  to  have  viewed  as  a  simple  cell),  and  says 
that  by  the  continuance  of  this  process  the  yolk  was  divided  into 
two  equal  parts,  these  two  into  four,  these  again  into  eight,  and  so 
on  until  the  well-known  '*  mulberry  mass"  was  produced.  In  this 
account  of  cell  growth  the  nucleus  plays  no  part ;  it  is  not  men- 
tioned in  this  connection  by  Henle,  but  the  whole  process  is 
attributed  to  the  cording-in,  or  furrowing,  which,  commencing  at 
the  periphery,  was  supposed  to  proceed  towards  the  centre,  until 
actual  division  took  place.  The  language  employed  leads  one  to 
infer  that  the  division  was  rather  the  result  of  a  mechanical  than  a 
vital  act ;  that  the  so-called  "cording-in"  was  more  a  species  of 
ligation  or  constriction  than  the  outgrowth  of  any  manifestation  of 
vital  force.  Hence,  Henle's  theory  must  not  be  looked  upon  as  at 
all  equivalent  to  the  later  and  more  correct  one  of  cell  multiplica- 
tion by  division  or  budding  of  pre-existing  nuclei.  Other  ob- 
servers have  admitted  the  possibility  of  cell  growth  independently 
of  the  nucleus :  Paget,  having  met  with  morbid  growths  which 
were  entirely  destitute  of  nuclei,  believed  that  new  cells  might 
arise  without  the  aid  of  nuclei;  Karsten  stated,  in  1843,  that  cells 
arise  from  amorphous  granules,  without  the  presence  of  a  nucleus, 
and  added  that  "  when  the  nucleus  is  present,  the  origin  of  cells  is 
quite  independent  of  it."*  Gliige  is  equally  clear  upon  this  point. 
"The  formation  of  a  nucleus,"  writes  he,  "is  not  an  essential 
condition  to  the  production  of  cells,  for  there  are  instances  in 
which  the  latter  occur  without  having  been  preceded  by  a  nucleus." 
But  he  adds  that  "all  non-nucleated  cells  do  not  belong  to  this 
category,  for  frequently  a  nucleus  originally  exists,  but  afterwards 
becomes  indistinct  or  disappears  entirely  by  solution  in  the  cell 
contents, "f  an  idea  previously  advanced  by  Von  Baer  in  respect 
to  the  germinal  vesicle  (nucleus)  of  the  impregnated  ^gg,  and  quite 
•recently  concurred  in  by  Strieker,  so  far  as  regards  the  germinal 
vesicle  of  the  ^%%  of  the  frog. J  Briicke  maintains  that  "no  proof 
has  been  given  that  the  nucleus  is  indispensable  to  our  conception 
of  a  cell,"  and  "  rests  his  statement  on  the  fact  that  cells  are  known 
Lto  occur  in  the  cryptogamia  in  which  no  nucleus  is  visible."     "We 

*  Tyson,  op.  cit.,  p.  41  (note). 

t  Gliige,  Pathological  Histology,  p.  32. 

t  Strieker's  Histology  (Sydenham  ed.),  vol.  i.  p.  8. 
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have,"  he  says,  ''no  positive  information  either  respecting  the 
origin  or  the  function  of  the  nucleus ;  even  the  constancy  of  its 
occurrence  appears  to  be  subject  to  certain  limitations,  especially 
if  we  consider  the  cells  of  cryptogams,  and  do  not  start  with  the 
presupposition  that,  even  in  those  cases  where  no  nucleus  is  visible, 
it  must  nevertheless  be  present;"*  and  Strieker  adds  that  the 
''opinion  of  Brlicke  undoubtedly  gains  weight  the  more  carefully 
the  subject  is  considered."  Comparatively  recent  discoveries, 
however,  concerning  the  mode  of  propagation  of  the  simplest 
forms  of  living  beings,  seem  to  confirm  the  supposition  that,  in 
certain  exceptional  cases,  cells  multiply  themselves  without  the 
presence  of  a  visible  nucleus.  Thus :  "  Max  Schultze  has  dis- 
covered a  non-nucleated  Amoeba  in  the  Adriatic  Sea ;  E.  Hackel 
a  larger  non-nucleated  Protista  {Frofogenes  primordialis) ,  which 
propagates  by  division,  in  the  Mediterranean ;  and  lastly,  Cien- 
kowski  has  described  two  non-nucleated  monads,  namely,  Mo?tas 
amyli  and  Protomonas  amyH.''^'\  It  follows  from  all  this  that  cell 
multiplication,  independently  of  the  presence  and  agency  of  nuclei, 
must  be  regarded  as  an  established  fact,  or  we  must  believe  that 
three  very  skillful  as  well  as  very  conscientious  histologists  have 
permitted  themselves  to  be  grossly  deceived.  A  very  interesting 
practical  question  meets  us  here,  which  I  must  reserve  for  future 
consideration  :  namely.  Is  there  any  real  difference  between  cell 
multiplication  through  the  agency  of,  and  independently  of,  what 
we  are  accustomed  to  call  "  nuclei "  ? 

(^.)  Theories  which  confine  Developmental  Power  to  the  Nucleus 
alone. — Robert  Brown  discovered  the  nucleus,  but  he  was  not  en- 
dowed with  sufficient  mental  outreach  or  power  of  generalization  to 
enable  him  to  appreciate  its  importance ;  that  was  reserved  ibr  the 
pioneer  of  the  modern  epoch  in  histology,  namely,  Schleiden. 
As  I  have  already  remarked,  the  name  conferred  upon  the  nucleus 
by  Schleiden,  namely,  "cystoblast,"  or  cell-bud,  clearly  indicated 
his  notions  as  to  its  function.  Precisely  at  this  point  does  the 
student  in  histology  first  find  himself  upon  a  footing  whereon  he 
can  firmly  stand.  The  theory  of  Schleiden,  which  recognized  the 
true  function  of  the  nucleus,  has  proved  to  be  the  corner-stone  of 
our  present  histological  fabric ;  nor  ought  it  to  lessen  his  merit  in 

*  Strieker,  op.  cit.,  p.  8. 

t  Strieker's  Histology,  loc.  cit. 
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our  eyes  that  he  had  previously  accepted  the  doctrine  of  free  cell 
development.  The  term  ''cystoblast/'  if  it  could  be  separated 
from  its  derivative,  '^cystoblastema,"  which  is  only  calculated  to 
mislead  and  deceive,  is  the  most  appropriate  name  which  has  yet 
been  bestowed  upon  the  nucleus.  It  is  as  truly  the  bud  or  germ  of 
the  future  cell  as  the  rose-bud  is  the  germ  of  the  future  rose.  It 
as  truly  and  no  more  truly  performs  the  duties  of  the  future  cell 
than  the  rose-bud  performs  the  duties  of  the  future  rose.  Follow- 
ing the  lead  of  Schleiden,  later  observers,  whatever  theories  they 
may  have  advanced,  have  pretty  generally  recognized  the  develop- 
mental power  of  the  nucleus.  Thus,  Schwann  extended  the  doc- 
trines of  Schleiden  to  animal  tissues  j  Goodsir  regarded  the  nucleus 
as  the  "permanent  source  of  successive  broods  of  young  cells;" 
Huxley,  in  1853,  says  of  the  endoplast  (nucleus),  it  ^^ grows  and 
divides ;  but,  except  in  a  few  more  or  less  doubtful  cases,  it  would 
seem  to  undergo  no  other  morphological  change; "  and  Todd  and 
Bowman  endow  the  nucleus  with  the  power  of  cell-multiplication. 
The  language  of  Virchow  concerning  the  function  of  the  nucleus 
is  well  worth  quoting,  both  on  account  of  his  direct  and  business- 
like way  of  stating  his  views,  and  the  intrinsic  weight  which  always 
attaches  to  his  conclusions.  After  some  preliminary  observations 
upon  the  cell,  he  continues  as  follows:  "You  will  hereafter  be 
made  acquainted  with  a  series  of  facts  in  the  history  of  pathologi- 
cal and  physiological  development,  which  render  it  in  a  high  de- 
gree probable  that  the  nucleus  plays  an  extremely  important  part 
within  the  cell, — a  part,  I  will  hc^re  at  once  remark,  less  connected 
with  the  function  and  specific  office  of  the  cell  than  with  its  main- 
tenance and  multiplication  as  a  living  part.  The  specific  (in  a 
narrower  sense,  animal)  function  is  most  distinctly  manifested  in 
nucleus,  nerves,  and  gland-cells ;  the  peculiar  actions  of  which — 
contraction,  sensation,  and  secretion — appear  to  be  connected  in 
no  direct  manner  with  the  nuclei.  But  that,  whilst  fulfilling  all  its 
functions,  the  element  remains  an  element,  that  it  is  not  annihi- 
lated nor  destroyed  by  its  continual  activity,  this  seems  essentially 
to  depend  upon  the  action  of  the  nucleus.  All  those  cellular  forma- 
tions which  lose  their  nucleus  have  a  more  transitory  existence ; 
they  perish,  they  disappear,  they  die  away,  or  break  up."*  And 
he  adds,  in  almost  the  same  breath,  "We  are  acquainted  with  no 
part  which  grows  or  multiplies,  either  in  a  physiological  or  patho- 

*  Cellular  Pathology,  p.  37. 
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logical  manner,  in  which  nucleated  elements  cannot  invariably  be 
demonstrated  as  the  starting-points  of  the  change,  and  in  which 
the  first  decisive  alterations  which  display  themselves  do  not  in- 
volve the  nucleus  itself,  so  that  we  can  often  determine,  from  its 
condition,  what  would  possibly  have  become  of  the  elements."* 
Virchow,  therefore,  repudiates  all  theories  of  cell  development  ex- 
cept that  in  which  the  nucleus  is  the  developmental  agent. 

To  Prof.  Lionel  S.  Beale,  of  London,  the  world  is  more  indebted, 
it  seems  to  me,  than  it  has  yet  seen  fit  to  acknowledge.  Nor  is 
this  at  all  strange.  Clad  in  an  impenetrable  garment  of  good  stiff 
English  egotism ;  firmly  convinced  of  the  absolute  correctness  of 
his  own  views,  and  the  absolute  incorrectness  of  the  views  of  every- 
body else;  ready  at  all  times  to  fancy  himself  "hit,"  and  more 
than  ready  to  strike  back ;  the  author  of  two  or  three  very  useful, 
and  a  far  larger  number  of  very  useless,  books ;  a  writer  of  ordi- 
nary ability,  but  of  extraordinary  productiveness  so  far  as  pages  of 
octavo  are  concerned  \  these  qualities,  either  singly  or  combined, 
are  not  calculated  to  win  the  esteem  or  command  the  confidence 
of  the  great  brotherhood  of  scientists.  And  yet  Prof.  Beale  de- 
serves the  highest  commendation.  He  is  an  indefatigable  worker; 
as  a  microscopist  he  has  few  equals,  and  probably  no  superiors,  and 
he  is  largely  endowed  with  that  quality  of  persistency,  which  always 
means  results.  His  cell  theory  is  attractive  and  plausible,  aijd,  so 
far  as  the  function  of  the  nucleus  is  concerned,  has  been  accepted 
by  a  considerable  number  of  observers,  and  is  likely  to  increase 
rather  than  diminish  its  adherents.  The  cell,  as  a  whole,  he  calls 
the  "elementary  part;"  the  nucleus,  "germinal  matter"  (more 
recently,  "bioplast");  and  all  outside  the  nucleus,  "formed  ma- 
terial." The  "formed  material"  is  solely  the  product  of  the 
action  of  the  "germinal  matter;"  through  the  agency  of  the 
formed  material  the  various  functions  of  the  body  are  carried  on  ; 
and  yet,  by  a  strange  paradox,  this  very  formed  material  is,  accord- 
ing to  Dr.  Beale,  dead,  or,  to  employ  a  softer  phrase,  "  non-living." 
Just  here  we  must  for  the  present  leave  the  formed  material,  with 
the  purpose  of  returning  to  the  subject  on  a  future  occasion.  The 
"germinal  matter"  is  the  living  portion  of  the  cells;  it  is  em- 
phatically alive, — a  living  mass  ;  it  is  endowed  with  the  power  of 
taking  up  "pabulum"  and  converting  it  into  matter  like  itself;  it 
possesses  the  power  of  infinite  growth,  and  is  constantly  beset  with 

*  op.  cit.,  p.  38. 
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the  desire  to  subdivide  or  cast  off  little  buds  or  masses  from  itself, 
and  these  little  masses,  however  minute  they  may  be,  possess  all 
the  properties  and  endowments  of  the  parent  mass;  it  is  soft, 
transparent,  colorless,  and  structureless  j  by  an  inherent  power  of 
movement  it  can  change  its  form,  and,  within  certain  limits,  exer- 
cise the  function  of  locomotion.  Germinal  matter  is  distinguished 
from  formed  material  by  its  capability  of  being  deeply  and  perma- 
nently stained  by  an  ammoniacal  solution  of  carmine ;  whereas  the 
formed  material  either  takes  no  color  or  else  a  very  much  lighter 
tint  than  the  germinal  matter.  Such,  briefly,  but  I  believe  essen- 
tially and  fairly,  is  the  theory  of  Dr.  Beale  regarding  the  nucleus, 
'^germinal  matter,"  or  "bioplasm."  The  term  bioplasm  was  first 
brought  into  use  by  Dr.  Beale,  partly  because  it  expressed  precisely 
what  he  wished  to  express,  and  partly  because  that  over-busy  word, 
"protoplasm,"  was  just  then  intensely  occupied  in  trying  to  be 
all  things  to  all  men,  and,  therefore,  no  longer  capable  of  associ- 
ating itself  permanently  with  any  one  particular  thing. 

It  would  not  be  difficult  to  multiply  examples  of  theories  re- 
lating to  each  mode  of  cell  development,  but  those  already  adduced 
are  sufficient  for  my  present  purpose.  I  have  not  attempted  to 
write  an  exhaustive  history  of  cell  doctrines, — a  work  already  so 
satisfactorily  accomplished  by  Dr.  James  Tyson,  of  Philadelphia, — 
but  rather  to  follow  out  certain  trunk-lines  of  thought  which  have 
culminated  in  specific  theories,  or  rather  groups  of  theories.  Our 
present  notions  concerning  the  cell  are  the  outgrowth  of  a  quarter 
of  a  century's  labor.  It  is  the  successive  steps  in  this  growth  that 
I  am  now  endeavoring  to  trace. 

/.  N,  JDanforth,  M.D., 
Pathologist  to  St.  Luke's  Hospital. 

Chicago. 
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IV. 
CERATOPHYLLACE^. 
Ceratophyllum,  L.      C.  demersum,  L. ;  common. 

EUPHORBIACE^. 

Euphorbia,  L.     F.  polygonifolia,  L. ;  sand  of  lake  shore ;  com- 
mon.    E.  maculata,  L. ;   abundant.     E.  hypericifolia,  L. ;  along 
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lake  shore,  also  at  Pine  Station  j  not  common.  E.  corollata,  L.  \ 
abundant  in  dry  soil.  E.  commutata,  Engelm. ;  Riverside,  N.  of 
R.  R.  and  E.  of  river ;  local. 

URTICACE^. 

Ulmus,  L.  U.  fulva,  Mich.;  Hinsdale j  rare.  U.  Americana, 
L. ;  banks  of  streams  N.  and  W. ;  not  common. 

Celtis,  Tourn.  C.  occidentalism  L.  j  Desplaines  River,  N.  of 
Thatcher;  rare. 

MoRUS,  Tourn.  M.  rubra,  L. ;  Riverside,  E.  of  river  and  N. 
of  R.  R. ;  not  common. 

Urtica,  Tourn.      U.  gracilis,  Ait. ;  Calumet ;  not  common. 

PiLEA,  Lindl.  P.  pumila,  Gray ;  Riverside  and  Calumet ;  com- 
mon. 

BcEHMERiA,  Jacq.     B.  cylindrica,  Willd. ;  Calumet ;  common. 

Cannabis,  Tourn.      C.  sativa,  L. ;  waste  places ;  common. 

HuMULUs,  L.  H.  lupulus,  L. ;  Riverside,  on  banks  of  Des- 
plaines River  and  Salt  Creek ;  not  common. 

JUGLANDACE^. 

JuGLANS,  L.  ^.  cinerea,  L. ;  woods  N.  of  Riverside ;  rare. 
J^.  nigra,  L. ;  woods  N.  and  W. ;  common. 

CUPULIFERA. 

QuERCUS,  L.  Q.  alba,  L. ;  common.  Q.  macrocarpa,  Michx. ; 
common.  Q.  nigra,  L. ;  common.  Q.  coccinea,  Wang. ;  com- 
mon. Q.  rubra,  L. ;  common.  Q.  palustris,  Du  Roi ;  not  com- 
mon. 

Fagus,  Tourn.  F.  ferruginea,  Ait.;  S.  of  Michigan  City;  rare. 

CoRYLUS,  Tourn.      C.  Americana,  Walt. ;  abundant. 

OsTRYA,  Micheli.  O.  Virginica,  Willd. ;  near  Winnetka ;  not 
common. 

Carpinus,  L.  C.  Americana,  Michx. ;  on  Desplaines  River,  N. 
of  Riverside ;  rare. 

MYRICACE^. 

CoMPTONiA,  Solander.  C.  asple?iifolia.  Ait. ;  woods  S.  of  Calu- 
met; abundant. 

BETULACE/E. 

Betula,  Tourn.     B.   alba,  var.  populifolia,  Spach. ;  Glencoe, 
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Pine  Station,  and  Michigan  City,  near  lake  shore  \  rare.      B,  pu- 
mila,  L.  j  sloughs  at  Miller's;  common. 

Alnus,  Tourn.     A.  incana,  Willd. ;  S.  of  Michigan  City;  rare. 

SALICACE^. 

Salix,  Tourn.  Several  species  of  willow  collected  near  Chicago 
have  been  sent  for  determination  to  Mr.  M.  S.  Bebb,  of  Fountain- 
dale. 

POPULUS,  Tourn.  P.  grandidentafa,  Michx. ;  not  common. 
P.  monilifera,  Ait. ;  common.  P.  dilatata,  Ait. ;  not  common. 
P.  alba,  L. ;  not  common. 

CONIFERiE. 

PiNUS,  Tourn.  P.  Banksiana,  Lambert. ;  Pine  Station ;  abun- 
dant for  several  miles  along  the  L.  S.  &  M.  S.  R.  R. 

Larix,  Tourn.     L.  Americana,  Michx. ;  swamp  S.  of  Miller's. 

Thuja,  Tourn.  T.  occidentalism  L. ;  Glencoe  and  Michigan  City; 
rare. 

JuNiPERUs,  L. ;  ^.  communis,  L. ;  near  Pine  Station ;  rare.  y. 
sabijia,  L.,  ^zx.procumbens,  Pursh;  Waukegan;  abundant  near  lake 
shore. 

ARACEiE. 

Aristema,  Martins.     A.  triphyllum,  Torr. ;  damp  woods ;  abun- 
dant.    A,  Dracontium,  Schott ;  woods  at  Riverside  and  Hinsdale. 
Symplocarpus,  Salisb.     S.  foetidus,  Salisb. ;  swamp  S.  of  Haase's 

Park. 

LEMNACE/E. 

Lemna,  L.     L.  minor,  L. ;   common.     Z.  polyrrhiza,  L. ;  not 

common. 

TYPHACE^. 

Typha,  Tourn.      T.  latifolia,  L. ;  Pine  Station ;  not  common. 
Sparganium,  Tourn.     S.  eurycarpum,  Engelm. ;  Hyde  Park  and 
Ainsworth ;  common.     S.  minimum,  Bauhin. ;  Pine  Station ;   rare. 

NAIADACEyE. 

PoTAMOGETON,  Tourn.    p.  natans,\j.',  common.    P.  pectinatus, 

L. ;  common. 

ALISMACE^. 

Triglochin,  L.  T.  maritimum,  L. ;  Hyde  Park,  Pine  Station, 
and  Miller's;  common. 
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Alisma,  L.  a.  plantago,  L.,  var.  Americanuniy  Gray;  com- 
mon. 

Sagittaria,  L.  6*.  variabilis,  Engelm. ;  common  with  the  varie- 
ties obtusa,  hastata,  angustifolia,  and  gracilis.  S.  graminea,  Michx. ; 
ditches  S.  of  Hyde  Park. 

HYDROCHARIDACE^. 

Anacharis,  Richard.     A.  Canadensis,  Planchon ;  common. 
Vallisneria,  Micheli.     V.  spiralis,  L. ;  Desplaines  River  near 
Maywood  {H.  A.  W.). 

ORCHIDACE^. 

Orchis,  L.      O.  spectabilis,  L. ;  ravines  at  Glencoe ;  rare. 

Habenaria,  Willd.,  R.  Br.  H.  tridentata,  Hook;  Calumet,  and 
Lake,  Ind. ;  rare.  H.  virescens,  Spreng. ;  N.  of  Riverside ;  rare. 
H.  viridis,  R.  Br.,  var.  bracteata,  Reichenb. ;  woods  at  Glencoe, 
Riverside,  and  Hinsdale ;  not  common.  H.  hyperborea,  R.  Br. ; 
Pine  Station ;  rare.  IT.  Hookeri,  Torr. ;  Glencoe  and  Michigan 
City;  rare.  H.  ciliaris,  R.  Br.;  Gibson's  and  Miller's;  abundant. 
ZT.  leucophcea.  Gray;  moist  prairies;  common.  H.  lacera,  R.  Br.; 
Calumet ;  not  common.  H.psy codes,  Gray;  S.  of  Michigan  City; 
rare. 

GooDYERA,  R.  Br.      G. pubescens,  R.  Br.;  Michigan  City;  rare. 

Spiranthes,  Richard.  S.  cernua,  Richard.  ;  S.  of  Hyde  Park ; 
not  common.     S.  gracilis,  Bigelow ;  S.  of  Hyde  Park ;  rare. 

PoGONiA,  Juss.  F.  ophioglossoides,  Nutt. ;  Gibson's  and  Miller's; 
abundant. 

Calopogon,  R.  Br.  C.  pulchellus,  R.  Br. ;  Hyde  Park  and  Pine 
Station ;  common. 

LiPARis,  Richard.  L.  Loeselii,  Richard.;  S.  of  Michigan  City; 
rare. 

Cypripedium,  L.  C.  candidum,  Muhl. ;  S.  of  Rose  Hill  and  S. 
W.  of  Hyde  Park;  local.  C  parviflorum,  Salisb.;  on  I.  C.  R.  R. 
S.  of  S.  Park  Station ;  rare.  C.  pubescens,  Willd. ;  ravines  at 
Glencoe ;  abundant.  C.  spectabile,  Swartz ;  Pine  Station,  Miller's, 
Gibson's,  and  Tolleston  ;  common. 

AMARYLLIDACE^. 
Hypoxys,  L.     H.  erecta,  L. ;  common. 
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H^MODORACEiE. 
Aletris,  L.     a.  farinosa,  L. ;  Hyde  Park  and  S.  E. ;  common. 

IRIDACE^. 
Iris,  L.     /.  versicolor^  L. ;  common. 

SiSYRiNCHiUM,  L.  S.  Bermudianay  L.  j  abundant ;  var.  albidum 
at  Hinsdale  and  W. 

DIOSCOREACEiE. 
DioscoREA,  Plumier.     D.  villosa,  L. ;  woods  at  Riverside ;  not 
common. 

•SMILACE^. 
Smilax,  Tourn.      S.  glauca,  Walt. ;  Riverside ;    not  common. 
S.  herbacea^  L. ;  Hinsdale  and  Hyde  Park  j  common. 

LILIACE^. 

Trillium,  L.  T.  recurvatum,  Beck ;  woods ;  abundant.  T, 
grandiflorum,  SdiWsh.;  ravines  at  Glencoe ;  abundant.  T.  erectum, 
L.,  var.  decUnatum  ;  woods  at  Hinsdale  ;  rare. 

Medeola,  Gronov.     M.  Virginica,  L. ;  Gibson's ;  not  common. 

ToFiELDiA,  Hudson.  T.  glutinosa,y^\\\di.',  S.  of  Hyde  Park 
and  near  Pine  Station ;  abundant  in  latter  locality. 

UvuLARiA,  L.      U.  grandiflora,  Smith ;  moist  woods ;  common. 

Smilacina,  Desf.  S.  racemosa,  Desf. ;  not  common.  S.  stellata, 
Desf. ;  common.  S.  trifolia,  Desf.;  Gibson's;  rare.  S.  bifolia, 
Ker. ;  Pine  Station  ;  not  common. 

PoLYGONATUM,  Toum.  P.  bifloruM,  Ell. ;  woods  N.  and  W. ; 
not  common.     F.  giganteum ;  Dietrich.;  common  W.  and  S. 

LiLiUM,  L.  Z.  Fhiladelphicum,  L. ;  Hyde  Park  and  S.  E. ; 
common.  Z.  superbuniy  L. ;  rare  at  Riverside ;  abundant  at  Pala- 
tine. 

Erythronium,  L.  E.  Americaiiuniy  Smith ;  May  wood  {H.  A, 
W.)  ;  rare.     F.  albidum,  Nutt. ;  woods;  common. 

SciLLA,  L.  S.  Fraseri,  Gray;  woods  at  Riverside  and  Hins- 
dale, abundant. 

Allium,  L.  A.  Iricoccum,  Ait.;  woods  at  Riverside  and  May- 
wood  ;  rare.  A.  cernuum.  Roth. ;  prairies  W.  and  S. ;  common. 
A.  Canadense,  Kalm. ;  woods  W.  and  S. ;  not  common. 

H.  ZT.  Babcock, 

Chicago. 
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MICROSCOPICAL  MEMORANDA,  FOR  THE   USE  OF 
PRACTITIONERS   OF  MEDICINE. 

III. 

The  second  of  these  memoranda,  published  in  the  July  number 
of  The  Lens,  gave  some  account  of  the  use  of  nitrate  of  silver  as 
a  reagent  indispensable  to  the  right  comprehension  of  certain 
tissues.  The  present  paper  will  briefly  narrate  the  results  of  our 
experience  at  the  Museum  with  chloride  of  gold  and  osmic  acid. 

On  the  Imbibition  of  the  Tissues  with  Chloride  of  Gold. 

Attention  was  first  drawn  to  this  reagent  by  the.  now  renowned 
Dr.  J.  Cohnheim,  in  a  paper  on  the  ending  of  the  sensitive  nerves 
of  the  cornea,  published  in  Virchow's  Archiv  (vol.  xxxviii,  p.  343, 
March,  1867).  It  is  true.  Dr.  Lionel  S.  Beale,  the  following  year, 
informed  his  readers,  in  the  fourth  edition  of  *'  How  to  Work  with 
the  Microscope,"  that  *^Cohnheim's  drawings  alone"  excited 
doubts  in  his  mind  '*as  to  the  accuracy  of  his  observations;"  and 
that  his  statements  should  be  received  *'with  the  utmost  caution." 
Nevertheless,  Cohnheim' s  observations  on  the  cornea  have  been 
substantially  confirmed  by  numerous  reliable  observers,  and  the 
value  of  chloride  of  gold  as  a  histological  reagent  has  become  too 
well  established  for  any  authority,  however  great,  to  sneer  it  away. 

The  London  Monthly  Microscopical  J^oiirnal  for  April,  1872,  con- 
tains an  admirable  paper,  by  Dr.  E.  Klein  of  the  Brown  Institu- 
tion, **on  the  finer  nerves  of  the  cornea,"  which  substantially 
corroborates  Cohnheim's  observations,  while  some  new  and  impor- 
tant points  are  added.  This  paper  is  illustrated  by  two  admirable 
plates,  to  the  accuracy  of  which  I  bear  my  humble  testimony. 
The  chief  point  of  difference  between  Cohnheim  and  Klein  is, 
that  while  the  former  thinks  the  sensitive  nerves  of  the  cornea 
terminate  in  various  animals  in  the  substance  of  the  anterior  layer 
of  epithelium,  or  on  its  surface,  in  free  extremities,  the  latter  holds 
that  the  peripheral  termination  is  a  net-work. 

The  difference  of  opinion  appears  to  result  from  the  circumstance 
that  Cohnheim  used  perpendicular,  Klein  oblique  sections.  At  the 
Museum  both  have  been  made,  and  both  correspond  to  the  descrip- 
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tions  of  the  distinguished  investigators  named.  After  careful  com- 
parison, I  am  disposed  to  approve  the  modification  of  Cohnheim's 
views  adopted  by  Klein  as  best  covering  all  the  facts  of  the  case. 

Various  modifications  of  Cohnheim's  original  method  of  staining 
with  chloride  of  gold  have  been  proposed  by  Bastian,  Klein,  and 
others.  At  the  Museum  we  have  obtained  the  best  and  most 
uniform  results  by  adhering  strictly  to  Cohnheim's  original  plan, 
which  is  as  follows  : 

Make  a  half  per  cent,  solution  of  chemically  pure  chloride  of 
gold  in  distilled  water.  Add,  drop  by  drop,  enough  acetic  acid  to 
give  a  slightly  acid  reaction. 

The  tissue  to  be  examined  is  to  be  removed  from  the  living 
animal,  or  as  soon  after  death  as  possible,  and  immersed  in  this 
solution  until  it  acquires  throughout  a  pale,  straw-yellow  color. 
The  time  required  may  be  from  ten  to  twenty  minutes  for  the 
cornea  of  a  frog,  one  to  two  hours  for  that  of  a  rabbit  or  guinea- 
pig,  and  proportionally  for  other  tissues.  When  a  straw-yellow 
color  is  acquired,  the  piece  is  to  be  washed  with  water,  and  then 
laid  in  dilute  acetic  acid  of  about  one  per  cent,  strength  and 
exposed  to  the  light  until  the  gold  is  fully  reduced.  Its  color 
changes  from  grayish  or  grayish  green  to  red  and  finally  purple. 
After  the  red  begins  to  verge  on  purple  it  is  ready  for  examination. 

If  the  cornea  is  that  of  a  frog,  it  will  be  found  quite  easy  to  split 
it  with  a  knife  and  forceps  into  several  horizontal  layers.  In  large 
animals  these  can  be  cut  with  a  razor,  the  cornea  being  supported 
on  the  tip  of  the  finger.  Perpendicular  or  oblique  sections  can  be 
made  with  the  razor  after  imbedding  in  paraffine. 

In  successful  stainings  the  matrix  will  be  found  quite  uncolored, 
the  corneal  corpuscles  with  their  branching  processes  well  stained, 
the  nuclei  still  darker  and  very  distinct,  and  the  fine  beaded  nerves 
of  still  richer  color.  For  the  particulars  of  the  appearances  to  be 
observed,  I  refer  my  readers  especially  to  Dr.  Klein's  paper  above 
quoted. 

Glycerine  is  an  invaluable  reagent  for  the  primary  examination 
of  such  preparations.  When,  however,  it  is  desired  to  preserve  a 
favorable  one  permanently,  it  should  be  transferred,  before  it 'begins 
to  alter,  to  Damar  varnish  or  Canada  balsam,  by  the  method 
described  in  a  former  paper.  A  considerable  longevity  may  then 
be  expected  for  it,  but,  unlike  carmine  stainings,  these  gold  prepa- 
rations  continue   slowly  to   change   after   immersion   in   balsam. 
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More  and  more  of  the  gold  is  reduced,  the  matrix  acquires  a  more 
or  less  pronounced  purplish  tint,  and  the  cells  become  so  dark  as 
to  obscure  their  nuclei,  unless  a  very  brilliant  illumination  is 
employed.  Nevertheless,  in  spite  of  these  slow  changes,  the  ultimate 
result  of  which  I  cannot  now  foresee,  there  are  in  the  Museum  a 
number  of  gold  stainings  mounted  in  balsam  in  1868,  in  which  all 
details  can  be  handsomely  made  out,  although  from  the  continued 
gold  reduction  they  are  no  longer  so  brilliant  in  their  contrasts  as 
when  first  put  up.  Specimens  of  inflamed  corneas  may  be  advan- 
tageously prepared  as  above,  both  for  immediate  study  and  for 
prolonged  preservation.  If  the  attempt  is  made  to  preserve  them  in 
glycerine,  the  inevitable  alterations  will  be  found  prompt  and 
destructive. 

Cohnheim's  original  paper  above  quoted  contains  some  account 
of  the  action  of  chloride  of  gold  on  other  tissues  besides  the  cornea. 
Dr.  E.  Klein  has  published  valuable  investigations  on  the  nerves  of 
the  nictitating  membrane  and  peritoneum  of  the  frog  (^Quarterly 
journal  of  Microscopical  Science,  January,  1872,  p.  21),  and  of  the 
nerves  of  the  blood-vessels  of  the  frog's  tongue,  and  of  the  ciliated 
duct  in  the  rabbit's  tail  {loc.  cif.,  April,  1872,  p.  123),  in  which 
chloride  of  gold  was  the  reagent  relied  on.  I  have  quite  recently 
received  from  my  distinguished  friend.  Dr.  R.  L.  Maddox  of 
Southampton,  a  letter  (dated  July  12,  1872)  in  which  he  recounts 
a  series  of  observations  on  the  nerves  of  the  tadpole's  tail,  made 
with  the  same  reagent.  This  letter  was  accompanied  by  a  number 
of  beautiful  photographs  illustrative  of  the  results  arrived  at.  The 
investigations  will  probably  be  published  by  him  at  an  early  day. 

At  the  Museum  as  yet  our  experience  with  this  reagent  has  been 
chiefly  in  connection  with  the  study  of  the  normal  or  inflamed 
cornea,  as  to  which  alone  I  feel  authorized  to  speak  from  personal 
observations.  I  have  no  hesitation  in  saying  that  carmine  and 
glycerine  are  utterly  inadequate  to  display  the  details  of  this  tissue, 
which  are  easily  made  out  with  the  aid  of  gold,  and  I  am  disposed 
to  regard  gold  staining  as  a  most  precious  addition  to  our  resources, 
from  the  judicious  use  of  which  large  advances  in  our  histological 
knowledge  in  many  directions  may  be  anticipated. 

On  the  Imbibition  of  the  Tissues  with  Osmic  Acid. 

Attention  was  first  called  to  this  reagent  by  Max  Schultze  in  an 
article  on  the  illuminating  apparatus  of  a  species  of  glow-worm  {^Lam- 
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pyris  splendiduld^ ,  published  in  1865  {Archiv  fur  Mikroskopische 
Anatomic,  vol.  i.  p.  124).  He  found  that  when  the  living  insect, 
or  its  light-organ  just  removed  from  the  body  and  still  luminous, 
was  immersed  in  a  solution  of  one  part  of  osmic  acid  to  five  hun- 
dred or  a  thousand  parts  of  distilled  water,  the  cells  of  the  paren- 
chyma of  the  light-organ  remained  unaltered,  while  the  peculiar 
stellate  cells  at  the  terminations  of  the  tracheae  became  black  in 
consequence  of  their  reducing  action  on  the  osmic  solution. 

In  a  subsequent  paper  published  the  same  year  {loc.  cit.,  vol.  i.  p. 
299),  Max  Schultze  gave  an  account  of  a  series  of  investigations 
made  by  him  in  association  with  Dr.  M.  Rudneff,  which  demon- 
strated the  advantages  of  this  reagent  for  the  investigation  of 
various  animal  tissues,  and  especially  of  certain  portions  of  the 
nervous  system. 

If  osmic  acid  had  no  other  claim  to  recognition  than  the  fact 
that  it  had  rendered  possible  Max  Schultze' s  splendid  researches 
on  the  retina  {loc.  cit.,  vol.  ii.  p.  175  ;  vol.  iii.  pp.  215,  371,  and 
404;  vol.  V.  p.  I  and  349;  also  Strieker's  Handbuch,  vol.  ii.  p. 
977),  it  would  still  deserve  to  be  assigned  a  high  place  among  the 
resources  of  the  histologist.  Already,  however,  it  has  afforded 
valuable  assistance  in  many  other  investigations,  prominent  among 
which  I  may  mention  E.  F.  W.  Pfliiger's  work  on  the  salivary  glands 
(Strieker's  Handbuch,  vol.  i.  p.  306),  in  the  course  of  which 
osmic  acid  solutions  were  found  of  the  utmost  value  in  tracing  the 
relations  of  the  nerves. 

At  the  Museum  we  have  as  yet  made  comparatively  little  use  of 
this  reagent,  except  in  connection  with  the  retina.  We  have,  how- 
ever, in  a  general  way  verified  the  descriptions  of  Schultze  and 
Rudneff. 

Osmic  acid  when  obtained  pure  is  a  yellow  crystalline  solid, 
which  is  volatile  at  ordinary  temperatures,  has  a  peculiar  stinking 
odor,  and  rapidly  excites  a  severe  and  persistent  catarrh  in  those 
exposed  to  its  slightest  influence.  It  is  better,  therefore,  for  the 
microscopist  to  procure  it  from  the  dealer  already  made  into  a  one 
per  cent,  solution,  which  he  can  dilute  at  pleasure  for  use.j-  Even 
dilute  solutions,  however,  have  an  unpleasant  smell,  and  excite 
catarrh  unless  great  care  is  taken  to  avoid  exposure.  A  box  out- 
side the  window  of  the  working-room  is  the  proper  place  to  set 
capsules  containing  portions  of  tissue  during  the  action  of  the  re- 
agent, which  should  always  be  handled  near  an  open  window. 
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The  preparation  to  be  acted  upon  should  be  as  fresh  as  possible, 
and  laid  in  a  small  quantity  of  the  solution  for  several  hours,  when 
it  may  be  washed  with  water,  and  is  ready  for  examination  in  water 
or  glycerine.  According  to  the  intensity  of  action  desired,  the 
solution  may  vary  in  strength  from  one-half  to  one-tenth  of  one 
per  cent.  It  will  be  found  to  have  a  particularly  energetic  action 
on  the  medullary  sheath  of  the  nerves,  which  acquires  a  peculiar 
purplish-brown  color  passing  into  black  if  the  action  is  very  in- 
tense, while  the  surrounding  tissues  are  but  little  stained  or  remain 
quite  uncolored.  Fatty  matters  of  all  kinds  are  also  blackened  by 
the  acid,  the  use  of  which,  therefore,  is  undesirable  if  the  part  to 
be  investigated  contains  much  adipose  tissue. 

As  already  mentioned,  our  experience  with  osmic  acid  at  the 
Museum  has  been  chiefly  confined  to  the  retina.  A  perfectly  fresh 
eye  (that  of  a  calf,  sheep,  cat,  or  dog  will  answer  very  well  for 
study)  should  be  bisected  just  back  of  the  ciliary  body,  and  the 
vitreous  humor  allowed  to  escape.  The  posterior  segment  is  then 
immersed  for  five  or  six  hours  in  a  solution  of  osmic  acid  of  one- 
fourth  of  one  per  cent,  strength.  At  the  end  of  this  time  it  will 
be  easy  to  peel  off  the  retina,  which  appears  as  a  pale-brownish 
layer.  If  now  a  portion  of  this  be  laid  on  a  slide  in  a  little  dis- 
tilled water  and  torn  to  pieces  with  needles,  numerous  handsome 
perpendicular  sections  will  be  found  among  the  debris,  and  will 
enable  the  observer  to  verify  Max  Schultze's  detailed  descriptions 
with  comparative  ease.  The  retina,  hardened  by  the  acid,  acquires 
a  tendency  to  split  perpendicularly;  the  sections  have  generally 
extreme  tenuity,  and  can,  therefore,  be  examined  by  the  highest 
powers.  The  structure  of  the  retina  can  not  be  made  out  with 
equal  ease  in  any  other  way. 

The  sections  thus  prepared  can  be  kept  in  distilled  water  for 
several  days,  and  show  their  structure  best  in  this  manner;  but 
I  have  not  succeeded  in  preserving  them  satisfactorily.  The  re- 
duction of  the  osmic  acid  goes  on  until  the  preparation  becomes 
of  a  uniform  brown,  in  which  it  is  difficult  to  make  out  structural 
details.  Canada  balsam  gives  the  best  results  as  a  preservative. 
Some  sections  of  retina  put  up  in  balsam  in  the  winter  of  1869-70 
are  still  in  our  collection.  Many  details  can  yet  b«;  made  out,  and 
they  are,  therefore,  still  useful ;  but  all  their  original  beauty  departed 
before  they  were  a  year  old.  Of  late  they  seem  to  be  undergoing 
no  further  change ;  and  if  this  continues  to  be  the  case,  I  shall  be 
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encouraged  to  make  further  attempts,  for  perhaps,  by  a  smaller  dose 
of  the  acid  in  the  beginning,  more  satisfactory  results  would  have 
been  attained. 

We  have  had  a  similar  experience  with  various  osmic  acid  prepa- 
rations of  nerve-fibres,  pacinian  bodies,  sections  of  nerve-centres, 
etc.,  which  we  have  attempted  to  preserve.  At  present,  therefore, 
I  recommend  osmic  acid  rather  as  a  reagent  adapted  to  special  ex- 
temporaneous researches,  than  as  one  which  is  likely  to  prove  use- 
ful as  an  aid  in  acquiring  a  permanent  collection  of  histological 
preparations. 

^  Dr,  y.  y^.  Woodward,  U.  S.  Army. 

Washington,  D.C,  September  6th,  1872. 


THE  BAILEY  COLLECTION  OF  DIATOMACEJE  IN 
THE  MUSEUM  OF  THE  BOSTON  SOCIETY  OF 
NATURAL  HISTORY. 

It  is  well  known  that  Prof.  J.  W.  Bailey  bequeathed  his  micro- 
scopical collection,  his  collection  of  Algse,  his  books  on  botany 
and  microscopy,  his  memoranda  and  scientific  correspondence,  to 
the  Boston  Society  of  Natural  History.  The  Algae,  books,  and 
memoranda  are,  I  believe,  still  about  as  Prof.  Bailey  left  them ; 
but  the  slides  of  Diatomaceae,  and  more  especially  the  crude  mate- 
rials left  by  him,  have  not  been  so  fortunate  in  escaping  the  grasp 
of  greedy  collectors.  Perhaps  I  aim  mistaken,  but  either  the  col- 
lection of  Prof.  Bailey,  which  he"  gave  to  the  Society,  was  much 
more  meagre  than  that  I  had  seen  at  his  own  rooms  at  West  Point,  or 
it  has  suffered  since  its  deposit.  I  believe  it  was  the  wish  of  Prof. 
Bailey  that  the  crude  material  should  be  distributed,  and  this  indeed 
was  publicly  announced.  I  myself,  shortly  after  the  announcement, 
made  application,  and  received  about  a  dozen  specimens  of  fossil 
earths,  and  a  few  soundings,  but  in  very  small  quantity^  as  was 
proper;  most  of  which  I  now  have.  For  a  long  time  the  collection 
was  inaccessible,  during  the  period  when  the  Society  was  about 
moving  from  its  very  confined  rooms  in  the  Walker  House,  to  the 
new  and  elegant  building  now  occupied.  Just  previous  to  this 
time,  and  perhaps  just  after,  there  is  reason  to  believe  that  the  col- 
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lection  was  very  seriously  depleted ;  not,  however,  by  any  fault  or 
connivance  of  the  officers,  but  rather  from  perhaps  too  much  con- 
fidence in  allowing  free  access  of  those  who  professed  to  be  espe- 
cially interested  in  the  study  of  the  Diatomacese.  It  is  reasonable 
to  suppose  that  Prof.  Bailey  left  mounted  specimens  (if  not  the 
material)  illustrating  the  new  genera  and  species  described  by  him, 
and  especially  those  which  had  been  engraved.  Besides  these,  I 
know  he  had  a  considerable  collection,  exchanges,  etc.,  from 
abroad.  In  a  late  visit  which  I  made  to  Boston,  I  examined  what 
was  left  of  the  collection.  At  the  present  time  it  is  well  cared  for, 
and,  through  the  exertions  of  Mr.  Stodder  and  others,  it  is  in  fair 
order;  but  I  was  disappointed  in  the  value  of  the  collection  as 
representing  Prof.  Bailey's  published  forms.  I  found  indeed  abun- 
dant interesting  material  in  the  notes  and  slides  remaining ;  but  I 
could  find  no  traces  of  some  of  the  more  doubtful  of  his  published 
species,  the  examination  of  which  was  the  especial  object  of  my 
visit.  In  writing  up  the  Amphorce^  in  pursuance  of  the  plan  laid 
out  for  the  **  Synopsis,"  I  had  occasion  to  notice  A.  Stauroptera^ 
B.,  figured  in  "Notes  of  New  Species  and  Localities,"  Smithsonian 
Contributions,  1853,  and  ''found  in  Algae  from  Halifax,  Nova 
Scotia."  No  specimen  of  this  diatom  could  be  found  in  the  col- 
lection ;  there  were  a  few,  not  more  than  half  a  dozen,  slides  from 
Halifax;  one  or  two  of  them  were  marked,  but  not  for  this  form, 
and  I  have  not  been  able  as  yet  to  find  it ;  neither  has  Mr.  Stodder, 
who  had  patiently  searched  before  me,  and  is  much  more  familiar 
with  the  "collection."  It  is  evident  that  the  form  in  question  is 
not  an  Amphora,  or  very  doubtfully,  if  the  figure  is  correct ;  but 
what  is  it  ?  Neither  could  I  obtain  a  sample  of  the  infusorial  de- 
posit discovered  by  Bailey  at  West  Point,  nor  was  there,  so  far  as  I 
know,  a  single  slide  of  it  in  the  collection.  My  friend  Mr.  Kitton, 
the  well-known  diatomist,  had  desired  to  obtain  a  specimen  of 
Ehrenberg's  Pinniilaria  Sillimanorum,  which  was  found  originally 
in  this  deposit.  Subsequently,  an  unlabelled,  small  amount  of  this 
earth  was  obtained  from  West  Point  through  Prof.  Kendrick,  who 
was  with  Prof.  Bailey  when  the  original  was  discovered,  and  por- 
tions have  now  been  distributed.  For  this  we  are  to  thank  President 
Barnard  of  Columbia  College.  Failing  to  find  the  Halifax  Amphora  ?, 
I  spent  a  little  time  in  comparing  Prof.  Bailey's  slides  from  "Sound- 
ings, Key  Biscayne,"  and  the  fossil  "Monterey  deposit,"  with  his 
notes  and  memoranda.  These  constituted  nearly  all  the  registered 
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slides  which  I  found  in  the  collection,  and  the  specimens  were  de- 
fined by  means  of  Bailey's  Indicator.  I  had  very  little  trouble  in 
picking  them  up,  and  every  facility  was  afforded  for  making  the 
examination,  by  the  courtesy  of  the  present  officers  of  the  Society. 
Besides  the  "Soundings"  and  '*  Monterey,"  there  were  a  few 
registered  slides  from  *'San  Luis"  and  other  Californian  localities. 

I  found  that  Prof.  Bailey  had  already  discovered  and  named 
quite  a  number  of  new  diatoms,  which  were  subsequently  redis- 
covered and  named  by  Dr.  Greville.  He  was  not  so  fortunate  as 
the  latter  in  having  a  journal  ready  each  three  months  to  publish 
and  give  figures  of  his  new  forms;  and  had  to  reserve  them  for  an 
occasional  paper  in  the  *' Smithsonian  Contributions"  or  in  ''Silli- 
man's  Journal."  Doubtless  some,  if  not  all,  of  these,  would  have 
been  published  if  he  had  lived.  I  propose  in  this  and  a  subsequent 
paper  to  notice  some  of  these  forms,  commencing  with  the  ''Key 
Biscayne  Soundings,"  which  were  mostly  from  a  depth  of  one  hun- 
dred and  forty-seven  fathoms. 

I  have  myself  a  preparation  of  soundings  from  Key  Biscayne, 
which  has  most,  if  not  all,  of  Bailey's  forms  in  it.  It  is  much  cleaner; 
the  sponge  spiculae  are  very  abundant  and  varied ;  the  diatoms  are 
not  numerous,  but  are  very  distinctive.  Where  the  original  was 
obtained,  or  what  was  the  depth  of  the  sounding,  I  do  not  know,  as 
it  came  with  a  lot  of  other  material  into  my  possession  by  purchase, 
from  a  dealer.  If  it  ever  came  as  crude  material  (and  probably  it 
did)  from  the  Bailey  collection,  it  was  much  more  thoroughly 
cleaned  than  Prof.  Bailey's  own  preparations.  Among  the  forms  in 
the  Key  Biscayne  sounding,  I  found  registered  Triceratium  setige- 
riim.  Bailey  describes  this  form  in  the  "Smithsonian  Contribu- 
tions," to  which  I  have  already  alluded,  and  figures  it  in  front  view, 
the  whole  frustule.  His  locality  there  named  was  "  Ballast  Point, 
Florida;"  his  figure  shows  a  somewhat  coarse  aerolation.  I  have 
examined  the  gathering  which  Bailey  made  at  this  locality,  and 
find  in  it  the  same  diatom  which  he  has  marked  as  T.  setigeru7n  in 
the  Key  Biscayne  slides.  From  the  fact  that  Bailey  in  his  descrip- 
tion says,  "  It  appears  to  be  allied  to  Triceratium  spinosum,^^ 
Ralfs  has  united  them,  and  under  this  name,  '' T.  spinostm,^^  he 
includes  not  only  the  T.  setigerum,  but  Roper's  T.  armatum  and 
Brightwell's  T  tridactylum.  Here  is  a  pretty  mess  for  a  student. 
The  fact  is,  if  Bailey  knew  his  own  diatom,  T.  setigerum,  B.,  is  T 
coj?tptum,  E.,  which  itself  is  only  a  variety  of  T.favus,  with  convex 
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sides.  This  form,  "comptum,'^  as  well  as  the  normal  T.favus, 
occurs  in  most  of  the  Florida  gatherings;  not  only  that  of  Ballast 
Point,  but  in  Duval's  Creek,  St.  Augustine,  and  at  Fernandina. 
From  the  latter  place  1  have  a  gathering  nearly  all  T.  favus,  of  the 
various  outlines,  straight,  convex,  and  concave.  The  setiform  pro- 
cess is  readily  seen  on  specimens  from  some  localities,  absent  on 
others;  the  registered  specimens  of  Bailey  which  I  observed  were 
without  the  setae.  T.  armatum  of  Roper  is  entirely  distinct  from 
T.  setigerum,  B.  I  have  never  seen  an  original  specimen  of  this 
diatom,  but  judge  from  Roper's  figure  and  description;  and  I 
doubt  very  much  whether  T.  tridactylum  of  Brightwell  is  Bailey's 
T.  spihosum.  The  presence  or  absence  of  setse  at  the  base  of  the 
process  is  a  character  as  little  distinctive  as  the  presence  or  ab- 
sence of  a  nodule  is  in  another  form  registered  in  this  gathering, 
^^Euodia  gibba. ' '  Bailey  did  not  publish  this  form,  and  subsequently 
Wallich  described  the  very  same  diatom  as  Hemidiscus  cuneiformis, 
and  gave  a  figure,  which  is  more  correct  than  that  which  Ralfs 
gives  from  Bailey's  sketch.  The  marked  specimens  in  Bailey's 
slides  have  the  nodule  and  minute  marginal  spines ;  at  least  the 
ones  I  examined.  I  had  often  before  noticed  it  in  the  Key  Bis- 
cayne  gathering,  and  occasionally  without  the  nodule.  (The  same 
thing  as  to  absence  of  nodule  occurs  with  Actinocyclus  Ralfsii?)  In 
my  synopsis  I  retained  Bailey's  name,  Euodia,  for  the  diatom  which 
he  actually  observed  ;  giving  Wallich's  name,  Hemidiscus,  to  Gre- 
ville's  Euodia,  which  does  not  belong  here  at  all.  I  am  not  certain 
I  did  rightly,  and  may  in  a  revise  of  the  synopsis  restore  this 
diatom  to  Hemidiscus,  giving  Bailey's  name,  Euodia,  to  the  form 
already  so  called  by  Greville.  Grunow's  Euodia  Erauenfeldii  does 
not  belong  here,  but  to  Anaulus.  I  have,  in  a  preparation  from 
soundings  off  the  coast  of  Africa,  two  thousand  three  hundred  and 
forty  fathoms,  Euodia  gibba,  very  large,  and  nearly  half  a  disc. 
Ralfs'  figure  in  Pritchard,  PL  VIII.  Fig.  22,  is  very  poor,  and  about 
as  unlike  the  normal  Key  Biscayne  form  as  it  could  be  and  yet 
bear  any  resemblance ;  it  may  have  been  a  good  copy  of  Bailey's 
sketch.  ^^Plagiogramma  lyratum,^^  Greville,  is  named  by  Bailey 
^^Pinmdaria  biprora,^'  and  a  front  view  of  a  Flagiogramma,  as  Pin- 
mclaria  musica.  JVavicula prcstexta,  E.,  is  registered  on  the  slides  as 
JV.  co7icinnus ;  the  same  form  is  figured  by  Gregory, '^  Clyde  Forms," 
PL  I.  Fig.  II.  It  is  only  one  of  the  variable  group  of  which  N. 
lyra  is  the  type.     ^^  Podosira  maculata^^   is  registered   as  Hyalo- 
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discus  radiafus,  and  another  form,  registered  as  Hyalodiscus  lineatus^ 
is  undoubtedly  a  Podosira,  While  upon  this  subject,  I  may  remark 
that  the  St.  Augustine  form  called  Hyalodiscus  stelliger  by  Bailey  is 
probably  a  variety  oi  Podosira  maculata.  The  presence  or  absence 
of  the  spines  occurs  in  Cos cifto discus  as  in  Triceratum  and  Euodia; 
especially  is  this  to  be  noted  in  Coscinodiscus  concinnus,  C  ecceiitri- 
cus,  and  C.  lineafus;  the  variety  with  spines  has  been  termed  Odonto- 
discus,  and  partly,  Systephania.  Two  Grafnmatophorasdjo.  registered : 
G.  incurva,  which  is  only  G.  marina  curved  slightly  in  front  view, 
and  quite  common  in  the  Ballast  Point  gathering,  and  G.  arenaria, 
which  may  be  distinct;  I  have  not  yet  seen  it  in  the  preparation 
which  I  have  from  Key  Biscayne.  It  is  somewhat  large  and  hya- 
line, and  the  vittae  are,  for  about  half  their  length  from  the  end, 
straight,  as  in  G.  stricta;  the  half  towards  the  middle  is  wavy,  having 
three  bendings  or  inflations.  Coscifiodiscus  borealis,  registered  in 
the  Key  Biscayne  slides,  has  a  decided  enlargement  of  the  cellules, 
forming  a  rosette  at  the  centre.  Probably  it  is  only  one  of  the 
varieties  of  C.  omphalanthus ,  which  embraces  also  C.  asferomphalus, 
C.  oculus-iridis,  and  C.  radiatus  in  part.  Coscinodiscus  panna  of 
Bailey  is  Greville's  Stictodiscus  Califorjiicus ;  and  his  Triceratium 
parnia  is  only  a  triangular  form  of  the  same  diatom ;  it  is  also 
found  four-sided. 

In  a  subsequent  paper  I  propose  continuing  the  Key  Biscayne 
forms,  and  also  those  registered  from  the  Monterey  deposit. 

Prof.  H.  L.  Smith, 

GenevUf  New  York. 
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NOTE  ON  THE  FRUSTULIA  SAXONICA  AS  A  TEST 
OF  HIGH-POWER  DEFINITION. 

The  genus  Frustulia  (Agardh)  includes  several  species  of  diatoms 
which  possess  bacillar  or  navicular  frustules,  *' immersed  in  an 
amorphous  gelatinous  substance."*  The  species  are  divided  by  Prit- 
chard  into  two  groups,  the  first  with  <*  evident  striae,"  while  in  the 
second  the  striae  are  *' wanting  or  very  indistinct."  In  the  second 
group  Pritchard  places  the  species  Saxonica  (Rabenhorst),  so  called 
from  having  first  been  noticed  in  Saxony,  where  it  **  forms  dirty, 
olive-brown,  tremulous  jelly-like  masses  in  little  cavities  of  damp 
rocks. ' '  The  Micrographic  Dictionary  (second  edition)  gives  a  brief 
description  of  this  species,  but  does  not  mention  the  striae. 

The  first  description  of  the  striae  with  which  I  am  acquainted  was 
given  by  Professor  Reinicke,f  who  saw  fine  transverse  lines,  but 
found  no  objective  capable  of  bringing  them  out  clearly  enough  to 
count  them.     (He  used  immersion  objectives  of  Hartnack.) 

The  markings  on  the  Frustulia  Saxonica  are  described  and  figured 
by  Dippel,J  whose  description  is  as  follows:  **The  Frustulia 
Saxonica  possesses  longitudinal  and  transverse  striae,  of  which  the  first 
are  tolerably  far  apart  (from  eighteen  to  twenty  to  the  hundredth  of 
a  millimetre),  the  latter,  on  the  contrary,  somewhat  closer  than  those 
of  Grammatophora  subtilissima  (from  thirty-four  to  thirty-five  to 
the  hundredth  of  a  millimetre).  Both  systems  of  striae  are  very  pale 
(schwach  gezeichnet),  so  they  certainly  require  an  excellent  object- 
ive for  their  resolution.  Nevertheless,  with  oblique  light,  and 
on  bright  days,  they  can  be  seen  with  objectives  of  the  highest 
power  almost  as  well  as  those  of  the  Grammatophora,  if  the  object 
is  only  properly  prepared,  the  valves  separated  {gespalten)^  and 
mounted  dry.  In  balsam,  on  the  other  hand,  the  transverse  striae 
are  very  difficult  to  see :  nevertheless,  I  have  recognized  them,  even 
in  this  case,  with  the  System  No.  10  of  Hartnack." 

During  the  summer  of  1871,  a  slide  of  Frustulia  Saxonica, 
mounted  dry,  was  presented  to  the  Museum  by  jJt.  J.  J.  Higgins,  of 
New  York,  and  subsequently  two  other  slides,  aLo  dry,  were  obtained 
from  J.  D.  MoUer,  of  Wedel,  Holstein.     I  found  no  difficulty,  on 

*  A  History  of  Infusoria.     By  Andrew  Pritchard.     4th  edit.,  London,  1861,  p.  924. 
f  See  a  review  of  his  "  Beitrage  zur  neuern  Mikroscopie,"  in  the  Quarterly  yournal of  MicrO' 
scopical  Science,  vol.  ii.,  new  series,  1862,  p,  292. 
%  Das  Mikroskop  und  seine  Anwendung.     Erster  Theil.     Braunschweig,  1867,  p.  132. 
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these  slides,  in  seeing  and  counting  the  transverse  strise,  both  with 
monochromatic  sunlight  and  with  the  light  of  a  small  coal-oil  lamp. 
The  longitudinal  striae  of  Dippel,  however,  I  must  regard  as 
diffraction  phenomena,  similar  in  character  to  the  longitudinal 
lines  which  some  have  described  in  the  central  portion  of  Gram- 
matophora  frustules  ;  they  varied  too  much  in  their  distance  apart, 
with  varying  obliquity  of  illumination,  to  bear  any  other  inter- 
pretation. Tlie  transverse  striae,  on  the  other  hand,  I  found  very 
definite  in  character.  I  counted  on  different  frustules  from  eighty- 
five  to  ninety  to  the  thousandth  of  an  inch,  which  agrees  substan- 
tially with  the  results  of  Dippel,  whose  figures  correspond  to  from 
eighty-six  to  eighty-nine  to  the  thousandth  of  an  inch.  The 
frustules  themselves  varied  in  length  from  .0018  to  .0029  inch. 

I  subsequently  removed  the  cover  of  one  of  the  dry  slides  ob- 
tained from  Moller  with  the  diatoms  adherent  to  it,  and  mounted 
the  specimen  in  Canada  balsam.  The  striae  were  then  paler  than 
before,  but  I  cannot  say  that  I  found  them  more  difficult  to  resolve. 
Both  in  balsam  and  dry  I  could  get  resolution  by  the  Tolles's  im- 
mersion i^th  belonging  to  the  Museum,  and  that  ♦by  lamplight  as 
well  as  by  monochromatic  sunlight.  With  immersion  objectives 
of  higher  powers  the  lines  were  still  more  distinctly  separated,  and 
I  obtained  the  finest  results  with  the  immersion  front  of  the  i-i6th 
of  Powell  and  Lealand,  and  with  the  new  immersion  i-i8th  re- 
cently made  for  the  Museum  by  Mr.  Tolles. 

On  the  whole,  the  Frustulia  Saxonica  is  an  easier  test  than  the 
Amphipleura  pellucida,  as  may  be  inferred  from  the  above  measure- 
ment of  its  striae,  and  the  difference  is  especially  marked  by  lamp- 
light. Those  therefore  who  work  by  lamplight  only  will  find  this 
test  more  ext*-  nsively  useful  than  the  Amphipleura. 

The  Woodbury  print  illustrating  this  article  is  copied  from  a 
negative  made  by  the  immersion  front  of  the  Powell  and  Lealand 
i-i6th  belonging  to  the  Museum.  The  power  used  was  1750  dia- 
meters. It  displays  the  transverse  striae  as  seen  when  the  utmost 
pains  are  taken  to  avoid  the  longitudinal  diffraction  lines. 

Dr.  J.  J.  Woodward,  U.  S!  Army. 
September  25,  1872.^ 
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SOME    OF    THE    DIATOMACEJE,    OF    UPPER   LAKE 
HURON  AND  THE  SAULT. 

The  following  list  includes  nearly  all  the  forms  contained  in  a 
series  of  gatherings  made  at  the  localities  named,  during  the  summer 
of  last  year,  by  Mr.  H.  H.  Babcock.  Besides  these,  a  few  forms 
occur,  chiefly  NaviculcE^  which  I  have  been,  thus  far,  unable  to  iden- 
tify with  certainty ;  and  there  are  a  few  others,  which,  while  I 
believe  them  to  be  new,  I  hesitate  to  publish  as  such  till  my  opinion 
is  confirmed  by  the  judgment  of  other  students  in  this  department, 
to  whom  I  propose  at  an  early  day  to  submit  them.  The  island  of 
Mackinaw  is  in  Lake  Huron,  near  the  Straits  of  the  same  name. 
Carp  River  flows  into  Lake  Huron  north  of  Mackinaw  Island.  The 
Sault  de  St.  Marie  is  a  part  of  the  narrow  channel  connecting  Lake 
Superior  with  Lake  Huron. 

The  next  paper  in  this  series  will  contain  a  list  of  the  forms  in 
my  own  gatherings  at  various  points  on  Lake  Superior,  and  the 
adjacent  country. 

Amphiprora  ornata,  Bailey ;  Carp  River  ;  not  frequent. 

Amphora  ovalis,  Kutz.  ;  frequent  at  Mackinaw  and  Carp  River. 

Cocconeis  pediculus,  Ehr. ;  Mackinaw,  Carp  River,  and  the 
Sault ;  abundant. 

Cocconeis  Thwaitesii,  Sm. ;  the  Sault;  frequent. 

Cocconema  cistula,  Hempr. ;  the  Sault ;  rare. 

Cocconema  lanceolatum,  Ehr.  ;  Mackinaw  and  the  Sault ;  fre- 
quent. 

Cocconema  parvum,  Sm.;  the  Sault ;  abundant. 

Cocconema  Scotica,  Sm. ;  Mackinaw ;  not  frequent. 

Cyclotella  antiqua,  Sm. ;  Mackinaw  and  the  Sau' t ;  rare. 

Cyclotella  Kutzingiana,  Thw.;  Mackinaw  and  Carp  River;  not 
frequent. 

Cyclotella  operculata,  Kutz.  ;  Mackinaw  ;  not  frequent. 

Cyclotella  strisignata,  Grun. ;  Mackinaw ;  rare. 

Cymatopleura  elliptica,  Breb.  ;  Carp  River  and  the  Sault ;  not 
frequent. 

Cymatopleura  solea,  Breb. ;  Mackinaw  and  Carp  River;  not  fre- 
quent. 

Encyonema  prostratum,  ^<3!^/  Mackinaw;  quite  common. 

Epithemia  gibba,  Kutz.;  Mackinaw  and  Carp  River;  common. 
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Epithemia  gibberula,  Kutz. ;  Mackinaw ;  frequent. 

Epithemia  ocellata,  Ehr. ;  Carp  River  and  the  Sault ;  frequent. 

Epithemia  Sorex,  Kutz.  ;  Mackinaw ;  frequent. 

Epithemia  turgida,  Kutz.  ;  Mackinaw ;  abundant. 

Epithemia  ventricosa,  Kutz.  ;  Mackinaw  ',  abundant. 

Epithemia  zebra,  Ehr.  ;  Mackinaw  ;  not  frequent. 

Eunotia  pectinalis,  Dillw.  ;  the  Sault  j  not  frequent. 

Fragilaria  capucina,  Desm.  ;  Mackinaw  j  abundant. 

Fragilaria  mutabilis,  Sm.  ;  the  Sault ;  abundant. 

Fragilaria  virescens,  Ralfs ;  Mackinaw ;  frequent. 

Gomphonema  acuminatum,  var.  coronatum,  Ehr. ;  Mackinaw, 
Carp  River,  and  the  Sault ;  very  abundant. 

Gomphonema  capitatum,  Ehr.  ;  Mackinaw  and  the  Sault ;  abun- 
dant. 

Gomphonema  curvatum,  Kutz.  ;  Mackinaw ;  abundant. 

Gomphonema  gracile,  Ehr.  ;  Mackinaw  ;  not  frequent. 

Gomphonema  olivaceum,   Kutz.  ;  Carp  River ;  abundant. 

Gomphonema  subtile,  Ehr.  ;  Mackinaw  ;  not  frequent. 

Melosira  granulata,  Pritch.  ;  Mackinaw  and  the  Sault ;  abundant. 

Melosira  varians,  Ag.  ;  the  Sault ;  frequent. 

Navicula  ambigua,  Ehr.  ;  Carp  River ;  common. 

Navicula  campylogramma,  Ehr.  ;  Mackinaw ;  not  frequent. 

Navicula  cuspidata,  Kutz.  ;  Carp  River ;  very  abundant. 

Navicula  elliptica,  Kutz.  ;  Mackinaw  and  Carp  River  ;  abundant. 

Navicula  firma,  Kutz.  ;  Carp  River ;  abundant. 

Navicula  rhomboides,  Ehr.  ;  Carp  River ;  very  abundant. 

Navicula  rhyncocephala,  Kutz. ;  Mackinaw  and  the  Sault ;  fre- 
quent. 

Navicula  sphserophora,  Kutz.;  Mackinaw  and  the  Sault;  fre- 
quent. 

Nitzschia  sigmoidea,  6*;/?.  /  Carp  River;  common. 

Nitzschia  tenuis,  Sm. ;  Mackinaw  ;  frequent. 
Odontidium  Harrisonii,  Sm. ;  Carp  River;  frequent. 
Odontidium  mutabile,  6';72.  ;  Mackinawand  Carp  River;  frequent. 
Pinnularia  radiosa,  Kutz.  ;  Mackinawand  Carp  River;  abundant. 
Pinnularia  viridis,  Rab.  ;  Carp  River ;  frequent. 
Pleurosigma  attenuatum,  Sm.  ;  Carp  River ;  very  abundant. 
Pleurosigma  Spencerii,  Sm.  ;  Carp  River;  very  abundant. 
Stauroneis  acuta.  Sin.  ;  Carp  River ;  frequent. 
Stauroneis  anceps,  Ehr.  ;  Carp  River  ;  frequent. 
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Stauroneis  gracilis,  Ehr. ;  Mackinaw  and  Carp  River;  frequent. 

Stauroneis  Phoenicenteron,  Ehr.  ;  Carp  River ;  frequent. 

Stephanodiscus  Niagarae,  Ehr. ;  Mackinaw ;  common. 

Surirella  angusta,  Kutz.  ;  Carp  River ;  frequent. 

Surirella  biseriata,  Breb,  ;  Carp  River ;  rare. 

Surirella  linearis,  Sm.  ;  Carp  River  ;  frequent. 

Surirella  splendida,  Kutz. ;  Carp  River;  not  frequent. 

Synedra  longiceps,  Ehr.;  Mackinaw  ;  abundant. 

Synedra  pulchella,  Ralfs  ;  Mackinaw,  Carp  River,  and  the  Sault ; 
very  abundant. 

Synedra  radians,  Kutz. ;  Carp  River ;  abundant. 

Synedra  splendens,  Kutz. ;  Mackinaw  and  the  Sault ;  very  abun- 
dant. 

Synedra  Vaucherise,  Kutz.  ;  Mackinaw ;  abundant. 

Tabellaria  fenestrata,  Kutz. ;  Mackinaw,  Carp  River,  and  the 
Sault ;  very  abundant. 

S.  A,  Briggs. 

Chicago. 
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The  New  Conspectus  of  the  Diatomace^. — The  current  number  of 
Grevillea  contains  a  criticism,  on  the  whole  favorable,  of  Professor  H.  L.  Smith's 
Conspectus,  which  was  published  in  the  earlier  numbers  of  this  journal.  The 
chief  objection  in  the  mind  of  Mr.  Kitton,  who  is  the  author  of  the  critique ^ 
and  who  is  by  the  way  no  mean  authority  on  this  subject,  is  that  Prof  Smith 
"has  applied  the  pruning-knife  most  unsparingly."  It  would  be  strange  if,  in  so 
radical  a  revision  as  this,  the  results  should  immediately  commend  themselves 
to  those  who  from  long  use  have  become  thoroughly  familiar  with  the  older 
synopses,  or  indeed  if  all  the  changes  made  should  stand  the  test  of  use.  But 
we  know  that  the  author  has  deleted  no  genera  without  full  consideration  of  their 
claims  to  stand,  and  we  believe  that  he  has  made  a  long  stride  towards  reducing 
to  system  the  great  confusion  which  now  exists,  which  will  be  still  further  evi- 
dent in  the  portions  of  his  work  which  are  forthcoming. 

Dust  Thrown  up  by  Vesuvius. — During  the  eruption  of  Vesuvius  which 
took  place  last  spring,  Naples  and  the  surrounding  country  were  visited  by  a 
shower  of  fine  black  dust.  In  some  places  the  fall  was  very  heavy,  and  even  in 
Ischia,  at  twenty-five  miles  distance  from  the  mountain,  where  the  dust  examined 
was  collected,  the  quantity  was  sufficient  to  cause  great  annoyance  to  the  inhabit- 
ants. It  consisted  of  aggregations  of  crystallized  quartz,  dotted  over  with  the 
magnetic  oxide  of  iron.  This  ferroso-ferric  oxide  was  also  crystalline,  and  pos- 
sessed a  high  metallic  lustre.  The  grains  were  very  uniform  in  size,  and  would 
pass  through  a  wire  gauge,  the  apertures  of  which  measured  the  1 6,000th  part  of 
a  square  inch.  By  boiling  the  sand  in  hydrochloric  acid,  the  whole  of  the  iron 
was  removed,  and  nothing  but  crystals  of  pure  white  quartz  remained.  Its  compo- 
sition is  the  same  as  that  of  the  iron  sand  which  is  found  in  the  soil  in  some 
parts  of  the  country  around  Vesuvius,  and  which  is  the  product  of  former  erup- 
tions ;  the  latter,  however,  contains  a  larger  relative  proportion  of  iron,  and  the 
grains  show  a  water-worn  appearance  under  the  microscope.  Neither  of  the 
Vesuvian  specimens  contain  titanium,  which  is  found  in  the  magnetic  iron  sand 
of  New  Zealand,  which  has  most  likely  been  ejected  from  the  great  volcano  of 
Mount  Egmont. 

The  Fostering  of  Science. — Prof.  Agassiz  looks  prophetically  forward  to  a 
happy  future  when  the  rapidly  growing  Universities  of. America  shall  attract 
students  from  the  Old  World.  His  brief  address  before  the  San  Francisco  Acad- 
emy of  Science  reviewed  briefly  the  ground  of  these  hopes.  '•  Twenty-five  years 
ago  there  was  not  a  specimen  of  natural  history  in  the  possession  of  Harvard 
College ;  now,  in  the  museum  there,  so  many  specimens  are  collected  that 
"twenty-four  persons  are  constantly  at  work  in  caring  for  and  arranging  them,  and 
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the  people  of  Massachusetts  have  been  for  some  years  giving  him  with  reference 
to  this  institution  all  the  money  he  could  easily  use  to  good  advantage."  And 
if  this  be  an  extreme  case  of  scientific  progress  in  America,  we  have  yet  been 
making  very  great  strides  forward  in  this  direction,  having  convinced  ourselves 
that  "  the  prosperity  of  a  State  cannot  continue  unless  there  be  intellectual  life 
and  growth  among  its  people." 

Our  men  of  wealth  are  indeed  finding  how  much  is  to  be  accomplished  by  the 
encouragement  of  abstract  science  and  the  promotion  of  scientific  collections. 
And  the  several  States  themselves  are  doing  noble  work  in  the  promotion  of 
science  locally  by  their  geological  surveys,  etc.,  work  which  is  supplemented  in 
many  by  State  scientific  associations.  But  a  most  encouraging  element  of  pro- 
gress is  found  in  the  love  for  science  kindled  in  the  undergraduate  members  of 
some  of  our  colleges.  The  Williams  expedition  to  South  America,  and  the  Dart- 
mouth participation  in  the  Mt.  Washington  and  other  observations,  are  note- 
worthy examples,  and  we  may  hopefully  look  forward  with  the  sanguine  Profes- 
sor to  such  attainments  in  science  as  will  rightly  meet  the  splendid  variety  of 
opportunity  for  scientific  observation  which  nature  has  lavished  upon  our  country. 

The  Embryology  of  Terebratulina. — Dr.  E.  S.  Morse  of  Salem,  with 
John  E.  Gavit,  Esq.,  the  eminent  New  York  microscopist,  and  Dr.  Thomas  T. 
Sabine  of  New  York,  spent  some  weeks  of  the  early  summer  in  the  vicinity  of 
Eastport,  Maine,  in  the  study  of  the  embryology  of  Terebratulina. 

Dr.  Morse  states  in  Silliman's  Journal  that  their  investigations  were  an  incon- 
testable demonstration  of  the  genital  nature  of  the  Cuvierian  hearts  so  plainly 
shown  to  be  oviducts  by  Hancock  and  Huxley.  He  had  before  seen  the  ciliary 
lining  of  the  oviducts  in  Lingula  and  Terebratulina,  and  now  repeatedly  ob- 
served in  the  latter  the  eggs  in  their  actual  passage  through  the  tubes.  The  eggs 
were  seen  discharged  from  the  sinuses  of  the  pallial  membrane,  afterward  floating 
freely  in  the  perivisceral  cavity,  then  seen  gathered  at  the  trumpet-shaped  mouth 
of  the  oviduct,  then  passing  slowly  through  the  tube,  and  were  finally  caught  as 
they  were  discharged  at  the  external  orifice.  These  eggs  were  then  followed  in 
their  development  until  they  assumed  the  form  of  a  deeply  annulated  embryo, 
composed  of  four  distinct  rings,  which  had  a  marked  vermian  contraction  upon 
each  other. 

At  this  stage  of  observation  the  embryos  were  unfortunately  lost,  owing  to  the 
impossibility  of  keeping  the  water  at  the  frigid  temperature  to  whrch  they  were 
accustomed.  The  increased  temperature  led  to  a  rapid  develo'^:vment  of  jPar^- 
mcecia  and  other  infusoria,  by  which  the  embiyos  were  ruthlessly  eaten. 

A  Life-Slide. — Mr.  D.  S.  Holman  has  conceived  an  admirable  modification 
of  the  ordinary  concave  glass  slide,  which  he  designs  to  be  used  with  the  higher 
powers  for  the  examination  of  Bacteria,  Vibriones,  and  other  low  forms  of  life. 

The  adaptability  of  the  contrivance  to  its  purpose  depends  on  the  invariable 
habit  of  the  animals  to  seek  the  edge  of  the  pool  in  which  they  are  confined. 
Accordingly,  the  slide  consists  of  a  slip  having  a  polished  concavity  unusually 
deep,  around  which  is  a  similar  polished  bevel,  say  one-eighth  of  an  inch  wide, 
entirely  around  the  concavity,  and  having  a  single  small  cut  across  it,  the  object 
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of  which  is  to  furnish  air  to  the  animalcules  as  well  as  to  relieve  the  pressure, 
which  otherwise  might  become  so  great  from  evaporation  as  to  cause  the  destruc- 
tion of  the  covering  glass. 

In  seeking  the  edge  of  the  pool,  the  animals  occupy  the  space  between  the 
beveled  circle  and  the  cover,  which  enables  the  observer  to  take  advantage  of 
their  position,  for  they  are  all  then  within  range  of  the  high-power  objectives. 
The  small  cut  helping  to  supply  fresh  air,  the  preparation  may  be  kept  alive  a 
long  time. 

The  Age  of  the  Sequoias. — In  his  address  as  President,  delivered  before  the 
American  Association  at  Dubuque,  Prof.  Asa  Gray  referred  to  the  size  and  age 
of  the  far-famed  Giant  Red-Woods  {Sequoia  gigantea  et  sempervirens)  and  the 
Australian  Gum  Tree  {Eucalypta)  as  follows : 

"  Some,  we  are  told,  rise  so  high  that  they  might  even  cast  a  flicker  of  shadow 
upon  the  summit  of  the  pyramid  of  Cheops.  Yet  the  oldest  of  them  doubtless 
grew  from  seed  which  was  shed  long  after  the  names  of  the  pyramid-builders 
were  forgotten.  So  far  as  we  can  judge  from  the  actual  counting  of  the  layers 
of  several  trees,  no  Sequoia  now  alive  can  sensibly  antedate  the  Christian  era. 

.  .  .  It  is  probable  that  close  to  the  heart  of  some  of  the  living  trees  may 
be  found  the  circle  that  records  the  year  of  our  Saviour's  nativity."  This  opinion, 
which  may  be  regarded  as  authoritative  and  final,  has  an  important  bearing  upon 
certain  geological  questions,  since  it  goes  to  prove  that  the  most  recent  geological 
changes  that  have  occurred  in  that  region  must  have  terminated  at  a  period  prior 
to  the  advent  of  the  Christian  era. 

A  New  Resolution  of  the  Nobert  Test-Plate. — Dr.  J.  J.  Woodward,  of 
Washington,  to  whom  the  microscopists  of  this  country  and  of  Europe  are  under 
deep  obligations  for  a  great  variety  of  practical  suggestions  and  useful  information, 
has  lately,  in  the  course  of  the  trial  of  a  new  objective, — an  eighteenth,  made  for 
the  Army  Medical  Museum  by  Mr.  Tolles, — made  a  resolution  of  the  Nobert  Test, 
which  is  in  the  highest  degree  satisfactory. 

Accompanying  the  series  of  photographs  is  a  "memorandum,"  which  contains 
so  many  useful  hints  for  the  resolution  of  this  famous  test,  that  we  reproduce  a 
considerable  portion  of  it  here : 

"  The  Nobert's  plate  answers  an  admirable  purpose  as  a  measure  of  the  defin- 
ing power  of  the  higher  grades  of  object  glasses.  For  this  purpose  it  appears 
better  adapted  than  the  diatoms  which  have  been  so  extensively  used,  for  in  the 
case  of  these  natural  objects  individuals  of  the  same  species  vary  considerably  in 
the  fineness  of  their  lines,  and  although  of  course  it  is  not  to  be  presumed  that 
Nobert  has  always  or  indeed  ever  succeeded  in  attaining  the  precision  he  has 
aimed  at,  a  comparison  of  a  number  of  his  plates  shows  that  his  deviations  from 
the  intended  standard  are  so  minute  as  to  be  practically  inappreciable. 

"  In  using  the  plate  as  a  measure  of  higher  power  definition,  themicroscopist 
must  first  of  all  learn  to  recognize  the  appearance  and  character  of  the  lines  when 
true  resolution  has  been  effected,  for  there  are  a  number  of  curious  and  ill-under- 
stood spurious  appearances  by  which  he  may  be  misled. 

•*  If  one  of  the  higher  bands  of  the  plate  be  examined  by  an  objective  capable 
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of  resolving  it,  while  it  is  illuminated  by  a  pencil  of  insufficient  obliquity,  a 
mere  tint  or  shade  of  the  width  of  the  band  will  be  observed ;  with  more  oblique 
illumination  a  wavy,  "'rregular  appearance  comes  into  view ;  increasing  the  ob- 
liquity of  the  pencil  still  further,  a  series  of  lines  make  their  appearance,  occupy- 
ing about  the  width  of  the  band,  but  fewer  in  number  than  the  real  lines ;  finally, 
when  the  degree  of  obliquity  necessary  for  actual  resolution  is  attained,  the  true 
lines  start  into  view,  accompaiiied,  however,  by  certain  spurious  lines  on  the  mar- 
gins of  the  bands.  Four  appearances  of  the  bands  are  thus  indicated,  viz. :  a 
mere  tint  or  shade,  a  wavy  irregular  appearance,  spurious  lines  occupying  the  place 
of  the  band,  and  true  lines  with  spurious  lines  on  the  margins. 

"  If  the  objective  is  incapable  of  giving  complete  resolution  of  any  given  band, 
it  may  nevertheless  be  able  to  display  the  third  of  these  appearances,  and  the 
observer  may  thus  be  completely  misled.  A  count  of  the  actual  number  of  lines 
in  the  band  under  observation  will  however  promptly  settle  the  question  in  any 
given  case. 

"  In  the  case  of  the  higher  bands  the  spurious  lines  on  the  edges  often  render 
such  a  count  difficult  to  determine  upon,  unless  the  following  circumstances  are 
taken  into  consideration,  viz. :  these  spurious  lines  are  of  different  characters  on 
opposite  sides  of  the  band;  on  one  side  they  are  few  and  coarse  and  hence 
readily  distinguished,  on  the  other  fine,  and  closely  resemble  the  true  ones.  Now 
by  reversing  the  illumination,  or  even  simply  by  a  mere  change  in  the  focal  adjust- 
ment, the  two  kinds  of  spurious  lines  promptly  change  sides,  and  the  first  and  last 
true  lines  can  thus  be  fixed  upon  and  a  count  effected  with  an  ease  proportionate 
to  the  perfection  of  the  objective  employed. 

"The  art  of  discriminating  these  spurious  lines  is  best  obtained  by  the  study  of 
the  lower  bands.  When  these  are  illuminated  with  the  least  obliquity  necessary 
for  their  resolution,  it  will  be  found  possible  to  display  all  the  true  lines  without 
the  spurious  ones.  The  latter,  however,  make  their  appearance  when  the  obliquity 
is  increased  to  something  like  what  is  necessary  for  the  resolution  of  the  higher 
bands.  In  the  case  of  the  highest  bands  it  will  be  found  quite  impossible  with 
our  best  modern  objectives  to  escape  all  marginal  spurious  lines,  on  account  of 
the  extremely  oblique  illumination  necessary  to  effect  resolution. 

"  Nobert's  plate  has  been  much  used  at  the  Army  Medical  Museum  as  a  test 
of  the  resolving  powers  of  objectives.  In  the  preliminary  trials  of  glasses  in- 
tended for  use  in  the  preparation  of  photo-micrographs,  a  number  of  photographs 
of  the  several  bands  of  the  plate  have  been  made  at  various  times,  and  several 
series  of  prints  from  these  negatives  have  been  distributed  to  microscopical 
societies  and  working  microscopists  since  1868,  The  present  series  was  made 
in  August,  1872,  in  the  course  of  the  trial  of  a  new  immersion  i-i8th  just  furnished 
the  Museum  by  Mr.  R.  B.  Tolles,  of  Boston,  Massachusetts.  The  objective 
effected  resolution  of  the  highest  bands  of  the  plate  with  greater  ease  and  in  a 
more  satisfactory  manner  than  any  other  previously  tried  at  the  Museum,  although 
during  the  past  year  a  very  considerable  number  of  objectives  by  the  best  Euro- 
pean makers  have  been  tested. 

"The  photographs  accompanying  this  memorandum  are  in  two  series.  The 
first  were  taken  with  a  power  intended  to  be  1 100  diameters  as  nearly  as  possible. 
The  distance  from  the  test-plate  to  the  screen,  and  the  cover  correction  of  the 
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objective,  remained  unchanged  throughout  the  series.  '  Nevertheless,  minute 
changes  in  the  focal  adjustment  necessary  to  get  the  best  results  on  the  several 
bands  have  produced  trifling  variations  in  the  power,  which  it  is  difficult  to  esti- 
mate. This  series  displays  true  resolution  of  each  band,  as  indicated  on  the 
labels,  as  far  as  the  sixteenth  band.  Negatives  of  the  seventeenth,  eighteenth 
and  nineteenth  bands,  showing  true  resolution  with  the  same  power,  are  preserved 
in  the  Museum  collection,  but  as  the  lines  are  too  fine  to  be  shown  on  paper 
prints  a  second  series  of  three  pictures  is  added.  The  first  shows  true  resolution 
of  the  nineteenth  band  by  the  same  ofejective,  with  a  power  which  was  intended 
to  approximate  1800  diameters  as  closely  as  possible.  The  second  shows  the 
fifteenth  band  taken  at  precisely  the  same  distance,  and  with  the  same  cover  cor- 
rection of  the  objective.  This  second  picture  gives  the  means  of  comparing  the 
picture  of  the  nineteenth  with  those  of  the  lower  bands.  Lastly,  a  third  picture 
is  added  which  is  an  enlargement  from  the  nineteenth  band  negative  to  about 
2500  diameters.  This  picture  will  serve  a  useful  purpose  for  the  study  of  the 
spurious  lines  on  the  margins  of  the  band." 

The  Nature  of  Cuticula  Dentis. — Mr.  Charles  S.  Tomes  has,  in  a  late 
Xi\iV£^tx  o{  \}\:v<t  Quarterly  yournal  of  Microscopical  Science,  a  paper  on  this  subject. 
He  takes  a  view  widely  differing  from  those  of  Huxley,  Kolliker,  Rolleston, 
Waldeyer  and  others,  asserting  that  it  is  in  no  way  referable  to  the  enamel,  but 
that  it  is  nothing  else  than  coronal  cement ;  in  fact,  that  it  is  the  homologue  of 
the  thick  coronal  cement  of  herbivora.  It  is  not  exactly  perfected  cementum, 
but  is  continuous  with  its  outermost  or  more  recently  formed,  and  as  yet 
unfinished,  layers. 

The  Structure  of  Noctiluca. — In  the  same  journal.  Professor  Allman 
publishes  a  paper  on  the  structure  of  Noctiluca  miliaris.  Its  form  is  nearly  that 
of  a  sphere  so  compressed  that  in  one  aspect  its  outline  is  nearly  circular,  and  in 
the  other  it  is  irregularly  oval.  The  sphere  walls  are  of  crystalline  transparency, 
and  the  animal  measures  in  its  longest  diameter  about  -^^  of  an  inch.  The 
sphere  walls  are  double,  the  outer  thin,  transparent,  and  structureless;  the 
inner  a  thin  granular  layer  of  protoplasm  which  lines  the  outer  membrane 
throughout  its  whole  extent,  and  receives  the  extremities  of  the  radiating  pro- 
cesses from  the  central  mass.  The  central,  granular,  protoplasm  mass  sends  off 
in  all  directions  long,  branched,  frequently  intercommunicating  processes  of  its 
substance,  which  radiate  towards  the  circumference  of  the  sphere,  becoming 
thinner  and  thinner  as  they  recede  from  the  centre,  until  finally  as  exceedingly 
delicate  filaments  they  reach  the  sphere  walls,  with  which  the  extremities  of  their 
ultimate  ramifications  become  confluent.  It  is  destitute  of  all  trace  of  a  con- 
tractile vesicle,  and  no  cilia  are  developed  on  any  portion  of  its  surface.  It  con- 
sists in  fact  of  an  enormously  vacuoled  protoplasm  involving  a  nucleus,  and 
enclosed  in  a  structureless  sac,  which  is  provided  with  an  inferent,  and  probably 
with  an  eferent,  opening ;  the  vacnolation  taking  place  to  such  an  extent  as~to 
separate  the  contents  into  a  peripheral  layer  of  protoplasm  which  remains 
adherent  to  the  outer  sac,  and  into  a  central  mass  which  is  kept  in  communica- 
tion with  the  peripheral  layer  by  processes  of  protoplasm  which  pass  from  the 
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one  to  the  other  in  the  form  of  a  meshwork  of  branched  and  intercommunicating 
filaments. 

When  transferred  from  the  towing-net  into  a  jar  of  sea-water,  the  NodiluccB 
soon  rise  to  the  surface,  where  they  habitually  remain  as  a  thick  stratum,  whilst 
the  slightest  agitation  of  the  jar  in  the  dark  will  cause  the  instant  emission  of 
their  light.  This  is  of  a  beautiful  greenish  tint,  and  is  so  vivid  that  absolute 
darkness  is  by  no  means  necessary  to  render  it  visible.  Even  by  ordinary  lamp- 
light it  is  quite  perceptible.  The  emission  of  light  is  but  of  instantaneous  dura- 
tion, and  rest  is  needed  for  a  repetition  of  the  phenomenon.  After  a  minute's 
repose  the  phosphorescence  may  be  excited  with  as  much  vividness  as  before. 
The  little  animal  possesses  great  tenacity  of  life.  The  seat  of  phosphorescence 
is  the  peripheral  layer  of  protoplasm  which  lines  the  outer  membrane. 

A  Minute  Nostoc  with  Spores.— Mr.  William  Archer,  of  Dublin,  lately 
exhibited  at  the  Microscopical  Club  of  that  city  a  minute  aquatic  Nostoc  with 
spores,  the  plant  being  quite  common  in  that  vicinity.  On  account  of  its  very 
minute  size  and  its  pellucid  character,  the  elegant  arrangement  of  its  tortuously 
twisted  moniliform  filaments  is  often  nicely  seen,  which  causes  it  to  be  a  very  pretty 
and  favorable  illustrative  example  of  its  type  for  examination  in  its  entirety  under 
the  higher  powers  of  the  microscope.  Mr.  Archer  has  only  observed  a  single 
example  of  its  having  presented  spores,  but  the  observation  was  unmistakable. 

The  Microscopic  Preparation  of  Insects'  Eyes.— Mr.  Henry  N.  Moseley 
publishes,  in  the  Quarterly  yournal  of  Microscopical  Science,  \iisrciQ\ho6.  of  mak- 
ing good  preparations  of  this  class. 

If  the  specimen  be  a  moth,  the  head  should  be  placed  in  absolute  alcohol  im- 
mediately after  the  insect  has  been  killed,  where  it  should  remain  about  a  week. 
It  should  then  be  taken  out  and  imbedded  in  a  mixture  of  sweet  oil  and  wax, 
made  sufficiently  hard  to  afford  considerable  resistance  when  the  chitinous  parts 
are  cut  through.  Sections  can  then  easily  be  made  with  a  sharp  razor  wetted 
with  absolute  alcohol,  floated  off  the  blade  upon  a  slide,  stained  with  a  simple 
watery  solution  of  carminate  of  ammonium,  washed  with  absolute  alcohol, 
treated  with  oil  of  cloves,  and  mounted  in  Damar  varnish  or  Canada  balsam, 
cold  of  course.  The  cut  should  be  made  from  the  convex  corner  towards  the 
ganglion,  the  great  thing  being  to  use  plenty  of  absolute  alcohol,  and  a  thin- 
edged,  hollowed-out,  razor. 

Preparations  of  the  eye  of  Dytiscus  and  other  insects  may  be  obtained  in  the 
same  manner  as  those  of  large  moths,  but  the  hardness  of  the  chitinous  cornea 
renders  the  cutting  of  sections  very  difficult,  and  the  chitin  cannot  be  softened 
without  destroying  the  internal  nervous  structures.  If  the  heads  of  smaller 
moths  be  used,  very  instructive  sections  may  be  prepared  by  cutting  through  both 
eyes  and  the  cephalic  ganglia. 

Sections  of  mollusca,  leeches,  etc.,  may  be  prepared  in  the  same  way  as  those 
of  insects,  first  hardening  the  specimens  in  the  same  manner  in  absolute  alcohol. 

The  American  Association  at  Dubuque  in  August. — "Though  Dubuque," 
writes  a  correspondent,  "is  by  no  means  a  central  place  of  meeting,  and  the 
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weather  more  than  fulfilled  its  promise  of  being  uncomfortably  hot,  there  was 
yet  a  fair  gathering  to  attend  the  twenty-first  session  of  the  American  Association 
for  the  Advancement  of  Science.  More  than  one  hundred  and  fifty  members 
were  on  hand,  and  about  a  hundred  papers  were  read,  their  authors,  however, 
not  being  invariably  present.  Perhaps  the  most  important  matter  brought 
forward  was  the  proposition  urged  by  Professor  Peirce,  Superintendent  of  the 
United  States  Coast  Survey,  that  the  several  States  should  co-operate  with  his 
bureau  in  making  a  topographical  survey  of  each  State,  and  thus  of  the  whole 
country.  The  expense  to  each  State  would  be  nearly  nominal,  while  such  a 
survey  would  be  of  the  utmost  value  in  defining  its  boundaries,  and  in  the  con- 
struction of  railways  and  county  roads,  obviating  the  necessity  of  private  com- 
panies making  such  surveys.  The  usual  good,  we  may  trust,  was  effected  on 
this  occasion  by  the  contact  of  scientific  men  with  the  public,  whom  it  is  so 
desirable  to  persuade  that  our  methods  of  instruction  in  the  physical  and  mental 
sciences  stand  in  pressing  need  of  reform,  and  to  rid  of  that  indefinable  distrust 
of  the  tendencies  of  modern  scientific  speculation  which  is  a  real  hindrance  to 
the  better  education.  The  members  of  the  Association  were  very  hospitably 
entertained  by  the  citizens  of  Dubuque  during  the  entire  week,  and  were  also 
favored  with  excursions  and  free  passes  by  the  various  railroad  and  steamboat 
officials." 

Lessons  from  a  Brick. — An  Austrian  savant  has  discovered,  by  means  of 
the  microscope,  in  a  brick  taken  from  the  pyramid  of  Dashour,  many  interesting 
particulars  connected  with  the  life  of  the  ancient  Egyptians.  The  brick  itself  is 
made  of  mud  of  the  Nile,  chopped  straw,  and  sand,  thus  confirming  what  the 
Bible  and  Herodotus  had  handed  down  to  us  as  to  the  Egyptian  method  of  brick- 
making.  Besides  these  materials,  the  microscope  has  brought  other  things  to 
light— the  debris  of  river-shells,  of  fish,  and  of  insects,  seed  of  wild  and  cultivated 
flowers,  corn  and  barley,  the  field  pea,  and  the  common  flax,  cultivated  probably 
both  for  food  and  textile  purposes,  and  the  radish,  with  many  others  known  to 
science.  There  were  also  manufactured  products,  such  as  fragments  of  tiles  and 
pottery,  and  even  small  pieces  of  string  made  of  flax  and  sheep's  wool. 

Nettle  Stems  and  their  Micro-Fungi.— M.  C.  Cooke,  M.A.,  published  a. 
most  interesting  paper  on  this  subject  in  the  Journal  of  the  Quekett  Club.  He 
enumerates  and  describes  no  less  than  twenty-seven  micro-fungi  which  have 
been  detected  on  the  stems  of  old  nettles  in  Great  Britain,  and  the  list  is  not  yet 
complete.  It  would  appear  that  the  nettle  has  a  complete  host  of  enemies,, 
blighting  it  whilst  living  and  preying  upon  it  in  decay.  To  say  nothing  of  its 
insect  enemies,  which  are  not  few,  the  moulds,  cluster-cups,  Septoria,  and  other 
parasites  of  living  nettles,  are  scarcely  less  numerous  than  those  which  flourish  on- 
its  decay. 

The  Black  Knot. — The  Black  Knot  is  a  large  irregular  wart-like  excrescence 
which  grows  on  the  limbs  of  plum  and  cherry  trees,  causing  the  death  of  all  the 
branches  above  it,  and  extending  down  the  limb  further  and  further  every  year  till 
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the  whole  branch  is  destroyed.  Other  limbs  at  the  same  time  become  affected  in 
the  same  manner,  and,  if  the  disease  be  neglected,  in  a  few  years  it  kills  the  tree. 
C.  H.  Peck,  Esq.,  of  Albany,  has  in  the  Quekett  yournal  a  discussion  of  the 
subject,  from  which  he  concludes  that  the  black  knots  of  both  plain  and  cherry 
trees  are  produced  by  the  same  species  of  fungus,  the  Sphceria  morbosa,  Schw., 
and  that  it  can  and  does  spread  from  cherry  to  plum  and  from  plum  to  cherry 
trees,  and  that  there  is  no  safety  for  some  cherry  trees  in  the  vicinity  of  afflicted 
plum  trees,  nor  for  some  plum  trees  in  the  vicinity  of  affected  cherry  trees, 
though  there  are  some  species  of  both  cherry  and  plum  trees  that  do  not  seem  to 
be  liable  to  the  attacks  of  the  fungus. 

North  American  Fungi. —  Grevillea,  the  new  monthly  journal  of  crypto- 
gamic  botany,  which  is  ably  edited  by  Mr.  M.  C.  Cooke,  the  well-known  author, 
is  publishing  a  series  of  notes  on  North  American  fungi,  by  Rev.  M.  J.  Berkeley. 

Expression  in  Man  and  Animals. — The  new  work  of  Mr.  Charles  Darwin 
bears  this  title,  and  is  expected  to  be  forthcoming  soon.  It  will  commence  with 
a  statement  of  the  general  principles  of  expression, — that  serviceable  actions 
become  habitual  in  association  with  certain  states  of  mind,  and  are  performed, 
whether  of  service  or  not,  in  each  particular  case ;  illustrated  in  the  case  of 
expression  of  the  various  emotions  in  man  and  the  lower  animals.  The  means 
of  expression  in  animals  will  then  be  discussed,  and  the  special  expressions  of 
animals  and  man,  such  as  the  depression  of  the  corners  of  the  mouth  in  grief, 
frowning,  the  firm  closure  of  the  mouth  to  express  determination,  gestures  of 
contempt,  the  dilatation  of  the  pupils  from  terror,  the  causes  of  blushing,  etc. 
In  conclusion,  the  bearing  of  the  subject  on  the  specific  unity  of  the  races  of  man 
will  be  discussed,  especially  as  relates  to  the  part  which  the  will  and  intention 
have  played  in  the  acquirement  of  various  expressions,  and  the  question  of  their 
acquisition  by  the  progenitors  of  man.  The  work  will  be  illustrated  by  seven 
heliotype  plates. 

Luminosity  in  Fungi. — Rev.  M.  J.  Berkeley  describes  a  remarkable  instance 
of  luminosity  in  fungi.  It  occurred  in  the  mycelium  of  an  unknown  species 
growing  on  a  trunk  of  spruce,  and  was  so  powerful  as  to  make  a  blaze  of  white 
light  in  the  track  where  the  trunk  had  been  dragged,  which  vividly  illuminated 
everything  in  contact  with  it.  It  lasted  for  three  days,  and  gave  almost  light 
enough  to  read  the  time  on  the  face  of  a  watch. 

To  Make  Pencil-Drawings  Indelible. — To  protect  delicate  drawings  in 
pencil  or  chalk,  such  as  are  easily  smudged  if  roughly  handled,  and  to  give  them 
more  permanence  and  solidity,  it  is  well  to  coat  them  with  ordinary  collodion, 
sold  by  all  dealers  in  photographic  materials.  The  same  may,  if  desired,  be 
used  with  an  admixture  of  paraffine,  stearine,  or  castor  oil,  and  affords  then  an 
excellent  coating.  Pencil-sketches  are  in  this  way  rendered  clearer,  and  may, 
therefore,  be  copied  the  more  easily  when  so  treated. 

Cheap  Microscopes. — Mr.  Charles  Stodder,  of  Boston,  than  whom  there  is 
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no  better  authority  upon  the  subject  of  which  he  speaks,  does  the  public  a  service 
in  thus  exposing  the  fraudulent  claims  of  the  following  advertisement : 

"  '  This  little  microscope  is  an  optical  wonder.  It  reveals  the  thousands  of  hidden 
wonders  of  Nature;  is  of  permanent  use  and  practical  availability.  .  .  .  It 
magnifies  ten  thousand  times,  a  power  which  is  equal  to  that  of  other  microscopes 
of  many  times  its  cost.     Price  ^3.00.' 

"  The  above  is  the  advertisement  of  a  so-called  microscope,  which  is  so  worded 
as  to  convey  to  novices  in  microscopy  the  idea  that  it  is  an  instrument  of  real  value 
and  utility,  and,  without  actually  saying  so  (which  would  be  a  criminal  fraud), 
the  farther  idea  of  equality  in  value  to  instruments  of  many  times  its  cost. 

"  Microscopes  have  now  become  indispensable  to  the  physician,  the  physiolo- 
gist, and  the  naturalist;  they  are  also  an  attractive  educator  in  the  school  and 
the  family,  and  their  use  and  study  form  an  elegant,  delightful,  and  instructive 
pursuit  wherewith  to  occupy  the  leisure  hour.  Thousands  of  instruments  are  in 
use  in  Europe,  and  almost  as  many  in  this  country,  and  the  general  use  of  them 
is  rapidly  increasing.  But  there  are  hundreds  of  youths,  ambitious  to  procure 
instruments,  who  have  not  the  slightest  conception  of  the  construction,  perform- 
ance, or  cost  of  a  good  instrument.  Such  are  liable  to  be,  and  no  doubt  often 
are,  misled  by  such  claims  as  are  advertised  above,  and  it  is  the  purpose  of  this 
paper  to  put  theni  on  their  guard.  Such  an  instrument  is  not  an  ^  optical  zuonder ^ 
is  not  of  ^ permanent  use^  and  is  not  of ' practical  availability.^  Neither  can  any 
microscope,  made  and  sold  at  any  such  price,  possess  those  qualities.  It  may 
magnify  '  ten  thousand  times'  in  area,  but  that  is  only  one  hundred  in  linear 
dimensions,  which  is  the  only  nomenclature  now  in  use  by  microscopists;  and 
one  hundred  linear  is  a  very  low  power  in  modern  microscopy,  where  powers  of 
500  to  1500  linear  are  in  common  use,  and  powers  of  10,000  linear  are  not 
uncommon.  Mere  magnifying  power  is  a  comparatively  unimportant  matter.  A 
good  performance  of  50  diameters  is  preferable  to  a  poor  one  of  100  diameters. 
Such  instruments  are  not  corrected  either  for  color  or  sphericity,  and  no  good 
performance  can  be  obtained  without  both.  These  instruments,  from  the  above 
deficiencies,  can  be  used  only  a  very  short  time  without  injury  to  the  eyes. 

"  But  how  shall  the  inexperienced  obtain  a  good  instrument,  or  a  best  one  ? 
Of  all  instruments  made,  there  is  none  of  which  there  is  such  a  variety  of  shapes 
and  forms.  Some  of  these  are  patterns  made  thirty  to  fifty  years  ago,  and  now 
utterly  condemned  by  experts.  Then  the  difference  in  quality  is  as  great  as  the 
difference  in  form.  What  is  the  buyer  (a  novice,  I  suppose)  to  do  ?  The  best 
advice  I  can  give  him  is  to  consult  some  friend  who  has  used  or  knows  all  about 
the  instruments  of  different  makers,  and  has  personal  knowledge  of  the  merits 
and  demerits  of  different  forms. 

"  A  recent  writer  on  this  question  suggested  that  the  best  reliance  of  the  buyer 
is  on  the  reputation  of  the  maker  or  the  dealer.  I  regret  to  say  that  liiat  will  be 
a  frail  support  on  which  to  rely.  There  are  very  few  dealers  who  really  know 
anything  of  the  qualities  or  properties  of  good  microscopes.  There  are  a  great 
many  makers  in  Europe,  and,  if  one  can  believe  their  catalogues  and  advertise- 
ments, every  one  puts  in  the  best  work,  and  makes  better  instruments  than  any 
one  else;  while  it  is  notorious  to  many  who  have  tried  the  instruments  that  some 
who  make  the  greatest  pretensions  turn  out  the  poorest  work. 
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**  There  are  a  few  makers  in  this  country  who,  I  believe,  make  better  work  than 
the  second  or  third  class  work  in  England;  while  some  of  them  stand  at  the  very 
head  of  the  art.  In  the  words  of  Dr.  Barnard,  President  of  Columbia  College 
in  New  York  City,  in  his  report  on  the  Exposition  Universelle,  Paris,  1867,  '  It 
is  not  necessary  for  Americans  any  longer  to  go  abroad  in  order  to  obtain  micro- 
scope glasses  of  any  description  of  the  highest  order  of  excellence.'  But  buyers 
of  microscopes  should  not,  must  not,  expect  to  obtain  a  good  working  instrument 
for  an  insignificant  sum  of  money.  It  is  the  instrument,  if  properly  made,  that 
involves  the  highest  mechanical  skill  and  scientific  knowledge  of  any.  No 
decent  efficient  instrument  can  be  obtained  under  a  cost  of  about  ^50,  and  from 
that  the  prices  run  up  easily  to  ^2000.  7721?  oitly  tttility  of  such  instruments  as 
served  for  the  text  of  this  paper  is  that,  now  and  then,  they  may  come  into  the 
hands,  or  father  under  the  eye,  of  some  one  whose  curiosity  or  interest  may  be 
excited  enough  to  induce  him  to  procure  a  real  microscope." 

The  only  fault  of  this  statement  of  Mr.  Stodder's  is  that  he  puts  the  case  too 
mildly.  Such  instruments  (!)  are  not  only  utteiiy  useless,  but  they  are  z. positive 
injury. 

There  was  a  fellow  in  the  West,  a  tinner,  we  believe,  by  trade, — at  any  rate, 
we  never  heard  that  he  laid  claim  to  any  scientific  attainments, — who  a  few  years 
ago  saw  in  the  growing  popular  demand  an  opportunity  to  make  a  nice  thing  for 
himself  at  the  expense  of  a  too  credulous  public. 

A  tube  of  tin,  four  or  five  inches  long,  in  the  lower  end  of  which  hung  a  bit 
of  mirror,  and  in  the  upper  end  of  which  was  a  slit  through  which  to  place  the 
object,  constituted  the  stand.  The  lens  was  a  drop  of  Canada  balsam,  which 
had  been  allowed  to  harden  in  a  small  circular  hole  in  a  piece  of  tin  or  sheet- 
lead.  Then  through  the  influence  of  the  managers  of  a  score  of  religious  and 
literary  newspapers  (to  whom  it  was  furnished  at  a  liberal  discount),  who  hoped 
to  add  to  their  subscription-lists  by  offering  the  worthless  thing  as  2^ premium  for 
subscriptions,  and  by  the  publication  of  extended  commendatory  notices  and  illus- 
trated papers,  remarkable  for  their  scientific  accuracy, — as,  for  instance,  to  figure 
Trichince  with  finely  developed  mouth  and  eyes  at  the  posterior  extremity, — by 
such  means  the  "Celebrated  Gregg  Microscope"  became  known  to  fame,  and, 
before  its  true  character  became  known,  had  put  several  thousand  dollars  into  the 
pocket  of  its  makers. 

And  what  has  been  the  result  ?  Simply  that  ninety-nine  out  of  every  hundred 
of  the  victims,  finding  themselves  utterly  unable  to  make  the  vile  thing  work, 
charge  the  blame  not  upon  this  "  microscope,"  but  upon  all  microscopes,  lose 
their  faith  in  the  adaptability  of  the  instrument  to  popular  use ;  and,  except  in 
rare  instances,  will  ever  discourage  any  attempt  to  prove  to  them  the  contrary.  So 
we  have  another  instance  in  which  the  cupidity  of  a  charlatan  has  retarded  the 
popularization  of  science.  * 

Moonlight  Reflections. — When  standing  by  a  lake  side  in  the  moonlight, 
you  see,  stretching  over  the  rippled  surface  towards  the  moon,  a  bar  of  light 
which,  as  shown  by  its  nearer  part,  consists  of  flashes  from  the  sides  of  separate 
wavelets.  You  walk,  and  the  bar  of  light  seems  to  go  with  you.  There  are, 
even  among  cultivated  people,  many  who  suppose  that  this  bar  of  light  has  an 
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objective  existence,  and  who  believe  that  it  really  moves  as  the  observer  moves, — 
occasionally,  indeed,  as  I  can  testify,  expressing  surprise  at  the  fact.  But,  apart 
from  the  observer,  there  exists  no  such  bar  of  light ;  nor  when  the  observer 
moves  is  there  any  movement  of  this  glittering  line  of  wavelets.  All  over  the 
dark  part  of  the  surface  the  undulations  are  just  as  bright  with  moonlight  as 
those  he  sees ;  but  the  light  reflected  from  them  does  not  reach  his  eyes.  Thus, 
though  there  seems  to  be  a  lighting  of  some  wavelets  and  not  of  the  rest,  and 
though,  as  the  observer  moves,  other  wavelets  seem  to  become  lighted  that  were 
not  lighted  before,  yet  both  these  are  utterly  false  seemings.  The  simple  fact  is 
that  his  position  in  relation  to  certain  wavelets  brings  into  view  their  reflections 
of  the  moon's  light,  while  it  keeps  out  of  view  the  like  reflections  from  all  other 
wavelets. 

Spectroscopic  Observations  of  Fluorescent  Light, — In  a  recent  com- 
munication to  the  American  Gas-Light  Jottrnal,  by  Prof.  Henry  Morton,  con- 
taining details  of  a  variety  of  experiments  on  the  above  subject,  the  author  says, 
*'  In  addition  to  the  vast  field  already  occupied  by  the  spectroscope  as  a  means 
of  discrimination,  another  useful  though  limited  range  may  be  given  to  it  in 
connection  with  that  remarkable  property  of  matter,  in  relation  to  light,  known 
as  fluorescence.  This  action  was  first  thoroughly  investigated  by  Professor  Stokes, 
who,  in  1852,  published  in  the  Philosophical  Transactions  an  admirable  memoir 
on  the  subject,  in  which  he  conclusively  showed  that  when  blue  or  violet  light 
fell  on  a  vast  number  of  substances  it  was  absorbed  and  re-emitted;  with,  how- 
ever, in  all  cases,  a  lowering  of  its  rate  of  vibration,  or,  in  other  words,  a  change 
in  its  color,  from  blue  or  violet  to  green,  yellow,  orange,  or  red.  His  observa- 
tions showed  that  the  colors  emitted  by  different  substances  varied  greatly,  and 
when  analyzed  with  a  prism  broke  up,  in  many  cases,  into  characteristic  groups 
of  bright-colored  shaded  bands.  The  spectroscope  had  not  then,  however,  been 
introduced,  and  having  no  means  of  exact  measurement,  his  results  were  rather 
qualitative  than  quantitative. 

*'  Becquerel  worked  in  the  same  direction  and  in  the  same  way,  until  very 
recently,  and  several  other  observers  had  added  more  or  less  to  our  knowledge 
on  special  points. 

"  Some  time  since  it  occurred  to  me  that,  if  accurate  measurements  were  made 
of  the  bright  bands  found  in  the  spectra  of  fluorescent  light  emitted  by  various 
bodies,  these  might  become  a  means  of  recognition,  and  thus  of  qualitative 
analysis.  With  the  assistance  of  Dr.  H.  C.  Bolton,  who  kindly  supplied  me 
with  a  very  large  number  of  fluorescent  salts,  I  carried  out  during  the  past  sum- 
mer a  system  of  observation  which  developed  several  interesting  results,  among 
which,  for  example,  was  this,  that  the  presence  of  impurities  could  be  detected 
in  certain  chemical  salts  without  so  much  as  opening  the  bottles  in  \yhich  they 
were  sold." 

The  Horse  Disease. — The  Epizootic  Aphthce,  the  horse  plague,  which  is  now 
raging  so  severely  in  this  country,  particularly  in  the  larger  cities,  is  no  new  dis- 
ease, as  many  believe.  It  has  prevailed  in  Central  Europe  for  nearly  two  centu- 
ries, though  it  did  not  reach  Great  Britain  until  1839,  Denmark  in  1840,  and 
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America  in  1870.  It  comes  to  us  from  .Canada,  where  it  was  first  brought  from 
Europe  by  cattle  which  were  shipped  from  England  in  August,  1870.  Later  in 
the  same  year  it  was  brought  into  the  State  of  New  York  by  droves  of  cattle, 
and  from  thence  spread  into  Massachusetts. 

It  has  been  supposed  that  the  disease  is  only  capable  of  transmission  directly^ 
by  the  contact  of  a  sound  animal  with  one  diseased;  or  indirectly,  by  the  diffusion 
of  the  virus  through  the  accumulation  of  cattle  at  large  fairs  or  markets,  or  the 
travel  of  stock  by  rail,  the  virus  being  carried  on  the  clothes,  boots,  and  hands 
of  men,  in  bundles  of  hay  or  straw,  or  even  on  the  legs  and  bodies  of  dogs, 
chickens,  or  rats  which  may  themselves  escape ;  or  it  may  be  preserved  by  ad- 
hering to  the  walls,  floors,  mangers,  and  drinking-troughs  of  stables. 

The  rapid  spread  of  the  plague  the  present  autumn,  however,  would  appear 
to  demonstrate  its  power  of  transmission  by  the  atmosphere,  and  without  direct 
or  indirect  contact.  Within  twenty-four  hours  the  disease  appears  as  an  epidemic 
in  all  the  larger  cities  between  Rochester  and  New  York.  The  next  day  we 
have  it  in  Buffalo  and  in  Boston,  and  two  days  after  in  Chicago.  Then  again  in 
any  given  locality  the  spread  of  the  disease  cannot  rationally  be  accounted  for 
on  the  "  contact"  theory.  Two  days  ago,  for  instance,  there  were  very  few 
authenticated  cases  in  Chicago ;  to-day  it  is  acknowledged  to  be  in  most  of  the 
stables,  both  livery  and  private,  in  the  city.  The  stages  have  stopped  running  on 
the  avenues,  no  horse-cars  are  upon  the  streets,  and  private  travel,  except  on 
foot,  is  largely  suspended.  The  same  has  been  the  history  of  its  spread  in  New 
York,  Boston,  Buffalo,  Detroit,  and  other  cities.  During  the  forty-eight  hours 
in  which  the  plague  appeared  in  Chicago  the  weather  threatened  rain,  and  the 
wind  blew  from  the  east,  from  which  quarter  it  came  to  us,  borne,  as  we  believe, 
in  the  atmosphere. 

There  is  abundant  testimony  to  prove  that  the  disease  may  be  transmitted  to 
animals  other  than  horses  and  cattle.  It  has  been  frequently  noticed  in  chickens, 
and  dogs  and  cats  after  drinking  milk  have  been  observed  to  have  it.  Its  trans- 
mission to  man  has  also  been  noticed  in  every  great  outbreak  of  the  disease,  and 
cases  were  observed  in  New  York  in  1870.  Its  symptoms  in  man  are  slight 
feverishness,  and  the  formation  on  the  tongue  and  inside  the  cheeks  of  small 
blisters. 

The  treatment  of  animals  which  has  met  the  best  success  has  been  that  which 
common  sense  dictates, — complete  rest,  warm  blankets,  no  exposure  to  draughts 
of  air,  disinfectants  which  will  not  irritate  the  lungs,  and  stimulating  rather  than 
depleting  medicines  and  food. 

Monochromatic  Sunlight. — Mr,  J.  Edwards  Smith,  of  Ashtabula,  Ohio, 
obtains  monochromatic  light  by  means  of  a  combination  of  light-blue  and  dark- 
green  glasses.  He  gives  the  preference  to  a  single  blue  glass  with  two  or  three 
green  ones,  as  may  be  ascertained  by  trial  of  various  shades.  He  suggests  the 
mounting  of  several  such  sets,  of  varying  depths  of  shade,  so  that  either  set 
can  at  will  be  brought  over  the  hole  in  the  shutter.  With  such  a  combination, 
without  other  special  apparatus,  he  easily  resolves  all  the  shells  of  M5ller's 
Probe-Platte  ;  and  he  considers  the  light  thus  modified  as  good  as  the  more  nearly 
monochromatic  light  of  the  ammonio-sulphate  cell. 
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Spicules  of  Sponges. — Dr.  J.  E.  Gray,  in  treating  of  the  classification  of 
sponges,  in  the  Annals  and  Magazine  of  Nattiral  History,  remarks  that  the 
order  Coralliospongia  presents  the  greatest  abundance  and  the  most  diversified 
forms  of  spicules.  The  spicules  that  form  the  greater  part  of  the  skeleton  of 
these  sponges  are  generally  joined  together  by  a  siliceous  substance,  Dr,  Bower- 
bank  has  repeatedly  denied  this  explanation,  and  calls  them  siliceo-fibrous 
sponges;  but  the  perfect  form  of  the  spicules,  and  the  thin-layered  additional 
siliceous  deposit  which  unites  them,  can  be  well  seen  in  a  section,  or  in  a  portion 
of  the  skeleton  disintegrated  by  the  heat  of  a  spirit-lamp. 

Some  sponges  have  a^^%ihion  of  collecting  and  imbedding  in  their  sarcode 
spicules  which  are  the  remains'  of  other  sponges,  and  therefore  care  is  necessary 
to  determine  which  spicules  really  belong  to  the  organism  in  which  they  are 
found.  Some  species  even  exercise  a  selection  of  certain  kinds  of  spicules  for 
this  singular  kind  of  absorption. 

Multiplication  of  Wheel  Animalcules. — A  full  discussion  of  the  late 
discoveries  in  this  direction  may  be  found  in  the  June  number  of  the  Annals 
and  Magazine  of  Natural  History.  Dr,  R,  Greef  confirms  the  sexual  reproduc- 
tion of  the  VorticellcB  by  fission,  but  reaches  a  very  different  conclusion  in  regard 
to  the  formation  of  the  bud-like  structures,  which,  he  says,  are  not  buds  at  all, 
products  of  their  bearers;  but  the  products  of  several  times  repeated  fission  of 
other  individuals,  which  attach  themselves  from  without,  and  thus  become  united 
to  the  larger  individuals.  Stein  has  already  traced  this  remarkable  process,  and 
named  it  gemmiform  conjugation. 

Adulterations. — While  it  is  very  difficult,  and  perhaps  almost  impossible,  to 
detect  the  finer  kinds  of  adulteration  in  the  case  of  liquors,  we  are  fortunately 
able  to  follow  the  adulterator  of  the  ordinary  articles  of  food,  and  to  detect  his 
practices  with  certainty.  Add  perfectly  odorless  spirit  to  brandy,  and  although 
the  adulteration  is  notable  and  profitable,  it  is  beyond  the  reach  of  the  chemist. 
Add  chiccory  to  coffee,  and  although  the  chemist  fails  to  point  it  out  with  cer- 
tainty, the  microscopist  is  not  so  easily  balked.  Before  his  searching  power  the 
secret  operations  of  the  adulterator  become  as  obvious  as  if  performed  in  full 
view;  for  the  microscope  reveals  to  us  the  ultimate  structure  of  the  different 
vegetable  and  animal  substances,  and  as  each  has  its  own  well-marked  charac- 
teristics, it  is  as  easily  recognized  by  the  expert  as  are  the  faces  of  his  friends  by  an 
ordinary  observer.  No  one  who  has  ever  seen  potato-starch  could  readily  mis- 
take it  for  anything  else ;  chiccory  and  coffee  are  so  unlike  that  the  difference  is 
instantly  perceived,  and  the  smallest  addition  of  either  one  to  a  sample  of  the 
other  is  readily  detected.  So  too  in  regard  to  many  sophistications  of  a  purely 
chemical  character.  Red  lead,  added  to  vermilion,  is  easily  separated ;  sulphuric 
acid,  or  oil  of  vitriol,  when  used  for  the  purpose  of  increasing  the  strength  of 
vinegar,  is  readily  recognized ;  sugar,  when  adulterated  with  sand,  may  easily  be 
made  to  give  positive  evidence  of  the  presence  of  the  latter;  the  coloring-matter 
employed  for  the  purpose  of  converting  worthless  tea-leaves  into  the  best  green 
tea,  may  without  difficulty  be  identified;  and  the  mineral  matter,  such  as  terra 
alba,  or  farinaceous  substances,  such  as  wheat,  corn,  or  potato-starch,  used  for  the 


1872.]  Editor's  Table,  251 

purpose  of  increasing  the  bulk  and  weight  of  confectionery,  may  be  determined. 
There  is  a  wide  range  of  cases  in  which  adulterations  may  be  detected  with  ease 
and  proved  with  certainty. 

Some  of  the  tricks  of  the  wily  adulterator  show  a  marvelous  ingenuity.  Thus, 
some  persons,  knowing  that  most  ground  coffee  is  adulterated,  never  buy  the 
ground  article,  but  always  procure  the  whole  beans,  which  they  either  grind 
themselves  or  get  ground.  To  meet  this  case,  the  adulterator  makes  up  a  paste  of 
ground  chiccory,  pea  flour,  and  other  cheap  materials,  and  moulds  it,  by  machinery, 
into  the  form  of  the  beans.  These  artificial  beans  are  rolled  in  a  barrel  until 
smooth,  roasted  to  the  proper  color,  and  mixed  wi-tn  a  small  proportion  of  gen- 
uine beans,  to  give  them  the  true  coffee  flavor.  The  fraud  is  of  course  easily 
detected,  as  such  beans  quickly  fall  to  powder  when  soaked  in  water ;  but  this 
example  shows  the  ingenuity  and  painstaking  of  the  fraudulent  classes,  who  often 
spend,  in  efforts  to  cheat,  an  amount  of  labor  and  ingenuity  that,  if  devoted  to 
some  honest  undertaking,  would  be  certain  to  insure  success.  How  many  chil- 
dren are  robbed  of  their  due  amount  of  nutriment  by  the  vile  practice  of  water- 
ing milk  !  How  often  is  the  physician  disappointed  in  the  effects  of  the  medicines 
that  he  prescribes,  simply  from  the  fact  that  these  medicines  are  not  pure,  some 
dishonest  and  avaricious  druggist  having  adulterated  them  with  cheaper  and  less 
potent  materials,  in  order  that  he  might  make  a  little  gain  ! 

Any  attempts  to  suppress  the  practice  of  adulteration  must  be  based  upon  cer- 
tainty of  exposure  and  punishment ;  and  the  practice  of  adulteration  will  probably 
never  be  completely  and  permanently  checked  until  the  government  takes  the 
matter  fairly  in  hand,  and  enacts  efficient  laws  looking  to  the  detection  and  pun- 
ishment of  this  crime. 

The  Star  Depths. — Mr.  Richard  A.  Proctor  recently  delivered,  at  the  Royal 
Institution,  a  lecture  on  Star  Depths.  He  dwelt  on  the  contrast  between  the  ideas 
which  we  form  from  the  aspect  of  the  starry  heavens,  on  a  calm,  clear  night. 

When  all  the  stars  shine. 
And  the  heavens  break  open  to  their  highest, 

and  the  scene  disclosed  to  the  mind's  eye  of  the  astronomer.  Each  star,  amid 
the  solemn  depths,  is  in  reality  a  sun,  instinct  with  fiery  energy  and  urging  its 
way  with  inconceivable  velocity  through  space.  Nor  are  these  suns  exempt  from 
mutation.  Several  among  them  are  losing  year  by  year  a  portion  of  their  light 
and  heat,  equal  to  the  requirements  of  our  earth,  or  of  the  whole  solar  system 
even,  for  hundreds  of  years;  others  are  growing  brighter;  new  stars  have  ap- 
peared, and  stars  known  to  the  ancients  have  vanished.  Thus,  the  question  arises 
whether  our  sun,  a  star  like  the  rest,  may  not  also  be  subject  to  changes.  If  so, 
the  question  is  one  of  extreme  interest  to  ourselves,  not  as  directly  affecting  our 
wants,  but  as  involving  the  very  existence  of  more  or  less  remote  generations. 
To  obtain  a  direct  answer  to  the  question  would  require  observation  of  the  sun 
continued  with  unflagging  patience  for  many  years.  But  indirectly  the  question 
may  be  answered  by  comparing  the  present  aspect  of  the  heavens  with  the  scene 
presented  to  those  who  first  studied  the  stars.  The  lecturer  then  proceeded  to 
inquire  whether  any  traces  remain  of  those  features  of  resemblance  which  first 
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led  the  ancients  to  call  certain  star  groups  by  certain  names.  He  showed  that, 
though  the  constellations  of  the  Great  Bear  and  the  Lion  as  at  present  figured  do 
not  in  the  least  remind  us  of  the  animals  they  are  supposed  to  represent,  yet  the 
figures  of  these  animals  may  be  fairly  traced  if  we  include  larger  regions  of  the 
heavens  than  the  present  constellation  boundaries  permit.  For  instance,  if  Canes 
Venatici  be  included  with  Ursa  Major  and  the  three  stars  at  present  regarded  as 
the  tail  (of  a  tailless  animal)  be  regarded  as  forming  an  outline  of  a  part  of  the 
back,  then  we  have  a  figure  not  unlike  a  bear.  Again,  if  we  regard  the  group 
of  stars  forming  the  northern  claw  of  Cancer,  as  marking  the  place  of  the  lion's 
head,  the  stars  in  Leo  Minor  as  forming  the  mane,  and  Co7na  Berenices  as  the 
tufted  tail  of  the  animal,  then  the  space  thus  indicated  will  be  found  to  include 
a  very  fair  representation  of  a  lion.  In  like  manner  the  stern  of  the  ship  Argo 
is  very  fairly  indicated  if  the  stars  forming  the  hind  legs  of  Canis  Major  are  in^ 
eluded  in  the  configuration.  Hence  the  lecturer  arrived  at  two  conclusions, — 
that  the  ancients  were  not  solicitous  to  occupy  the  heavens  with  constellations 
fitted  in  like  the  countries  in  a  geographical  map;  ,and  that  the  stars  exhibit  at 
present  the  same  general  configuration  which  existed  when  the  most  ancient  con- 
stellations were  formed.  From  the  second  of  these  conclusions,  we  may  infer 
that  probabilities  are  on  the  whole  in  favor  of  a  satisfactory  degree  of  steadfast- 
ness in  the  sun's  lustre. 

The  remainder  of  the  lecture  was  occupied  by  an  explimation  of  the  general 
principles  on  which  the  determination  of  stellar  distances  lepends.  This  intro- 
duced the  consideration  of  the  enormous  extension  of  the  stellar  universe  when, 
with  distances  from  star  to  star  so  enormous  as  have  been  proved  to  exist,  the 
number  of  stars  is  so  vast  as  to  be  practically  infinite.  4.mong  the  illustrations 
of  this  part  of  the  lecture  was  an  illuminated  diagram,  showing  three  hundred 
and  twenty-four  thousand  one  hundred  and  ninety-e'ght  stars ;  but  the  lecturer 
mentioned  that  the  Herschels'  eighteen-inch  telescope  would  show  five  hundred 
and  thirty  times  as  many  stars,  and  the  great  Rbsse  telescope  more  than  two 
thousand  times  as  many. 

Poisonous  Colors. — Coal-tar  colors  are  frequently  the  cause  of  distressing 
symptoms  in  the  human  economy.  Aniline  itself  is  a  poison,  and  all  colors  that 
contain  it  in  an  unchanged  state  are  consequently  more  or  less  toxic  in  their 
action.  The  agents  employed  in  the  preparation  of  aniline  colors  are  in  many 
instances  very  deleterious.  Among  these  are  the  compounds  of  arsenic,  zinc, 
tin,  antimony,  lead,  together  with  hydrochloric  and  picric  acids. 

The  common  or  inferior  colofs  prepared  from  residues  are  especially  danger- 
ous, and  are,  on  account  of  their  cheapness,  employed  in  coloring  paper-hang- 
ings, wooden  toys,  matches,  india-rubber  articles,  and  confectionery.  In  the 
dyeing  of  woolen  and  other  tissues  the  common  aniline  colors  are  also  exten- 
sively used,  and  sewing-girls  frequently  suffer  severely  from  the  presence  of 
arsenic  and  picric  acid  in  their  materials  :  their  fingers  become  inflamed  and 
dotted  with  small  pimples  upon  a  red  ground ;  the  same  eruptions  after  awhile 
appear  upon  the  face,  the  lips  are  of  a  dark-violet  color,  and  there  is  trembling 
of  the  hands  and  feet,  accelerated  pulse,  and  difficult  respiration. 
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